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AN INVESTIGATION OF THE LANDING CHARACTERISTICS
OF THE NASA-MSC AUGUST 1969

BASELINE ORBITER CONFIGURATION IN GROUND EFFECT

By
Edmond B. Chambliss and David Milliken

SUMMARY

A 0.05 scale model of the NASA-MSC August 1969 Baseline Shuttle Craft
was tested in Texas AM University's T- x 10-foot Low Speed Wind Tunnel
Facility. The purpose of the test was to determine the landing aerodynamic
characteristics of the shuttle craft vehicle in ground effect and to eval-
uate control surface hinge moments experienced in the cruise and landing
operational phases of flight. Analysis of the final data will allow eval-

uation of vehicle flight stability in ground effect and estimation of
vehicle control surface power system requirements.

This test was a continuation of NASA-MSC Test Series VIII - Phase 1.
The Phase 1 test results are presented in DMS-DR-1060.
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NOMENCLATURE

General
SADSAC
SYMBOL - DEFINITION
speed of sound; m/sec, ft/sec
CP pressure coefficient; (p; - pPw)/a
MACH Mach number; V/a
pressure; N/m?, psf
Q(NsM) dynamic pressure; 1/2pV°, N/m?, psf
Q(PSF)
RN/L unit Reynolds number; per m, per ft
velocity; m/sec, ft/sec
ALPHA angle of attack, degrees
BETA angle of sideslip, degrees
PsT angle of yaw, degrees
PHI  angle of roll, degrees
massbdenéity; ke/m3, slugs/ft3
Reference & C.G. Definitions
base area; m2, ft2
BREF wing span or reference span; m, ft
center of gravity
IREF ' reference length or wing mean
aerodynamic chord; m, ft
SREF wing area or reference ares; m2, £12
MRP _ . moment referenée point
XMRP moment reference point on X axis
TMRP moment reference- point 6n Y axis
ZMRP moment reference point on>Z axis

base

local

static conditions
total condltions
free stream



NOMENCLATURE (Continued)
Body-Axis System

SADSAC
SYMBOL SYMBOL DEFINITION
Cy CN normel-force coefficient; EQEEElgggfﬁi
q
Ca cA axial-force coefficient; a_ﬁa_lsiarc_e
" Cy CcY side-force coefficient; Eiésgzezsﬁ
: q
Cay, CAB base-force coefficient; §E§S§§9£E§
' q
-Ay(Pp - Pw)/aS "
CAf CAF forebody axial force coefficient, Cp - CAb
Cn CIM pitching-moment coefficient; Ritching moment
* aSERgp
Cn CYN yawing-moment coefficient; XEEEE&EEEEEEE
‘ _ q
cy CBL rolling-moment coefficient; rolli;gbmoment
Stability-Axis System
cr, CL 1ift coefficient; 1ift
qS
Cp CD drag coefficient; drag
qsS
CDb CDB base-drag coefficient; Efﬁgggzﬂﬁ
CDf CDF - forebody drag coefficient; Cp - CDb
Cy cY - side-force coefficient; EEQEE§QESS
CIM pitching-moment coefficient; Pitching moment
_ asfrEr
Cn CILN yawing-moment coefficient; XEEEE§§%QE§EE
Cg CSL rolling-moment coefficient; rollégg moment
L/D L/D 1ift-to-drag retio; Cr/Cp



NOMENCLATURE (Continued )

Surface Definitions

SADSAC
SYMBOL SYMBOL DEFINITION
it HORIZT horizontal tail incidence, positive when
trailing edge down; degrees
da ATIRON aileron, total aileron deflection angle,
: degrees, (left aileron-right aileron)/2
e ELEVIR elevator, surface deflection angle, positive
: deflection, trailing edge down; degrees
Op RUDDER rudder, surface deflection angle, positive
deflection, trailing edge to the left; degrees
daL ATL-L left aileron, surface deflection angle, positive
deflection, trailing edge down; degrees
6aR ATL-R right aileron, surface deflection angle, positive

deflection, trailing edge down; degrees



SYMBOL

or

Chr

- SADSAC

SYMBOL

FLAP

H/B

CHE

CHR

ADDITIONS TO SADSAC NOMENCLATURE

FOR

MSC-5-VIII PHASE 2

DEFINITION

flap, surface deflection angle and configuration.
A parameter value of 15.0 denotes 15° deflection
of full exgosed span flaps, and a value of 15,6
denotes 15~ deflection of 60% exposed span flaps.
Positive deflection is trailing edge down.

ground plane distance measured to the quarter-
chord of the wing m.a.c. at zero angle of attack,
divided by the reference span.

elevator hinge moment coefficient based on ele-
vator area and m.a.c.,

Ch. = elevator hinge moment
e a4 Se GCg

rudder hinge moment coefficient based upon
rudder area and m.a.c.,

= rudder hinge moment
Chr qa Sp

Cr



CONFIGURATIONS INVESTIGATED

Shuttle Craft Model S-4 is a 0.0B_scale model of the MSC Orbiter Shuttle
configuration as of August 13, 1969.

Components

B, 0.05 Scale Model of NASA-MSC August 1969
Baseline Orbiter Fuselage

Wo MSC Orbiter S-I Wing

HE MSC Orbiter S-4 Horizontal Tail

V3 MSC Orbiter S-4 Vertical Stabilizer

Sx.Y spoilers, subscript denotes époiler configuration

and chordwise location on the wing. For example,
SlO.lS is spoiler configuration

10 located at X/C = .15.
Ry rocket nozzle
T transition strips, #80 grit on wing, horizontal

tail, and vertical tail, located at X/c = .10.

Combinations of the component parts used to form the configurations investi-
gated are shown in Table T. Figures 2 through 13 present the complete model
geometry and various model component geometries. The model components are iden-
tical to those used for NASA-MSC Test Series VIII-Phase 1 except that different
spoilers were used for this test. The spoiler configurations presented in
Figures 8 and 9 are comprehensive for Phase 1 and 2.



TEST FACILITY DESCRIPTION

The Texas A&M University Low Speed Wind Tunnel is a continuous closed
circuit horizontal single return facility. The overall circuit length is
397.5 feet; the tunnel is constructed of steel supported above the ground on
concrete pillars. The rectangular 7 foot by 10 foot test section is 16 feet
long, and it is operated at atmospheric pressure through a speed range from
zero to 300 feet per second. The tunnel is powered by a 1250 KVA synchronous
electric motor which drives a 12 1/2-foot diameter Curtiss Electric propeller;
the controls for the motor and its auxiliaries are located in the control room.
Cooling of the tunnel circuit during warm weather is accomplished by spraying
the outside of the tunnel shell with water; this keeps the tumnel circuit
temperature within 10°F of ambient temperatures to protect models and to main-
tain tolerable test section working conditions for model configuration changes.
The 7 x 10 test section incorporates an external pyramid balance system which
separates and independently measures the aerodynamic components.

The external balance used in the test was a Dynametrics, Inc., pyramid
balance located on the first floor of the tunnel facility and was directly
beneath the test section turntable. With the model mounted on the single
strut, Figure 14, the model pitch mechanism rotation center was located over
the external balance center.

A ground plane was installed at an arbitrary, pre-determined height and
supported rigidly with extra support posts and interlacing guy wires in addi-
tion to adjustable corner posts. Figure 15 presents a stream wise view of
ground plane installation in the tunnel.

For a more detailed description of this tunnel refer to the Low Speed
Wind Tunnel Facility Handbook published by the Space Technology Division,
Texas A&M University, College Station, Texas.



DATA REDUCTION

Longitudinal and lateral-directional aerodynamic coefficients were measured
with the externally mounted Dynametrics, Inc., pyramid balance of the facility.
"The aerodyanmic forces acting of the model were resolved by the balance into
three-force and three-moment components measured along and about a wind axis
system having its origin at the model trunnion position.

Moments were taken about two reference C.G. locations: 50% body length
and 60% body length. The following data were used in the data reduction:

Model Trunnion Position:

Fuselage Station 37.468 in.
Body Line 0.0 in,
Water Line 2.927 in.

Aerodynamic Reference Position

(60% Ly, 50% zp . .)

SREF 2.3 £t2

IREF : 0.6121 ft

BREF 3.9946 ft

XMRP 41,396 in.

YMRP 0.0

ZMRP 6.396 in. (W. L.)

Hinge Moment Reference Data

Elevator Area (Total) 78.592 in°
Elevator Mean Aerodynamic Chord 3.298 in,
Rudder Area 26,046 in®
Rudder Mean Aerodynamic Chord 2,937 in.
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O PRETEST
[ POSTTEST
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PABLE T NAGA--MS@ TEST SV =Ph=sz 2 g4 SET COLLATION SHEET (Continued)

OO PRETEST
W POSTTEST

DATA SET scHp. WWACH RN M/OS. NO. (ARSAMETERS S VALUES

IDENTIFIER| ~ CONFIGURATION B 025 ronsiSe [S¢ [Sr | 4s [N [HM, _—
61021\ B, > HeVal 0161 T21 e |-sTesd~10l0 = [fes ]
023 e1B, 23 -
0y Alo] [ —20 -
025 © 1B, 25~ - -
ozb 4,10 2b =25 -
027 ©|B, 27 - -
08 14'1 o 28 o /) -
oq] o |B, A -
030 A4 O 30 -5 - | -
o3l 015, 3l | Y - o
052 Alo 32 g -20 -
033 O |B, 33 -
034 A0 3¢ 00 Y. |- |No
03¢] B,WzHeV_a 35 _ -6| = |Yes
036 36 | 1S -
031 37 +S -
2 38| . 125 -
039 29 130 -
| 9 o40] A J 40 -S -
1 7 13 19 : 25 31 37 43 49 55 61 67 7576
Lcu .1 . CA . iC (N CBL  CPBASE CHE  CHR .\ . 1. . . |
S‘OEFFICIENTS _Q( Ay __’; & =1¢, =10, —==|1DPVAR(1)| 1DPVAR (2) | NDV
| SCZ;DSLES 5,20, =20, "¢, - 3+ 12 3, Y, 5,

b qOL (5 2




maBrE I. NAGA--MSCresTSVIi-Phase £ paTa SET COLLATION SHEET (Continued)

PACH Rt/ HQS. TNO-

0O PRETEST
® POSTTEST

Iggr?;ligx CONFIGURATION SCHD. - of e [5e é;; ,ﬂ/Zf £S5/ VALUES
T Toasl T JiinefSe[SelSrixllplum | | T T T 1
Red o4l B,W2 Hulz |4, wlaAA)l t-i1so [0 [-6]— [Yes|
o4 $L =29 —_
o043 ) -20 —_
044| B, W2 HoVal. | P v 450 -
045 ys -25] -
oYb o =S| -_
o¢7 74 -S -
048 8 O -
ol | s . 2
oS0} So * O | —
osi| B,WzHeVs Sl (9] —
oﬂ ' | 52 -5 -
053 7% s3] -S -
o054 | sy —28 —
oss] (3% —-30 —
DSt | So v /O . DR
057 iy 52 % 0 41— [No
058 Hp B, )
059 As|O 0]
oL Léld ¥

61 67 7576

1 7 13 19
L CN. .1 . CA COM . CY .

L,

2
={IDPVAR(1)| IDPVAR(2)|NDV

COEFFICIENTS ' e CHE
O‘oor ) A Ag —» 0,‘ IZ;"Q;—(,,’ -'4.—2; o, /”ql/‘ A

o rg -2
SCHEDULES 48,9, 10, I, 120
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raBLE I. NAGA--MSC TEST SVili - Phase '2

‘DATA SET COLLATION SHEET (Continued)

O PRETEST
K POSTTEST

Iggﬁrf‘gR CONFIGURATION - 130?“1)8 ”7’4(’;//2;”"/ NES, .illb:ms 7% SrPAZ”A/‘;;’ éé;fa VALUES
2906l B, W2 HeV3. jA40 3lPugtB| 1-51 010 [0 ].15Ves]
Db2: 1 14i-sat))] |+5
063 :;’ ‘ -0
out Al ST
06S 7 25 |
066 [0 o 250
Le / 156
o) )2 .0 ]
0c| 3 456
070 /S ) ¥
ol 171 — .
/) A | 18 Y A
OEM% 4 Y
oM 20 ¥ uso
079] 2/ -5y
0% 22 { 4o
077 26 -25] ¥
078 28 “‘-ro 45.0
079 29 1S.b
080 Y Yiv 30 1.0 vy
1 7 13 19 25 31 37 4+3 49 55 61 67 7576
L.CN 1 CA 1 CLM. _CYN , CBL (PBASE, CHE , CHR , DN
COEFFICIENTS: \1
o or g X, Ae—p 0 — X3 -6, -4, Z, l+ W =={IDPVAR(1)| IDPVAR(2)|NDV

SCHEDULES

8 q /Q /f:/L_j__LQ




NAGA--MsC TEsT SVIll—Phase 2

DATA SET COLLATION SHEET (Continued)

TABLE T,
O PRETEST
B POSTTEST
ixeiorer]  CONFIGURATION iﬁhvg M%A/ NOS, "l;ZNS 55 f A:\/“_\/‘Z‘—‘/H 5; </ VALUES
ReAo8l| BW, HuVal Ol lzikmdta] I-2sis0le [-6]|0.s!Yes
s 32 -x&:)lr__L IS,6
083 33 IS v i )
084 34 feegson L]
08¢ i 1351 | =S il 1] N R _
086 _ 36 . _.{ JSé I T O N L
087 37 !
059 38 JL /5.0 ¥
089 Yy /ST ¥ o
o040 ys v |IS.6
o4l 53 -25145.6
o1 s -S| &
043 5<7] ¥ 450
094 S6 -5 4
095 S7 5.6
096 58 O |y
047 \ v 59 Y50
094 I bl 25,6
100 I b2 ~30| O il ¥
1 3 19 2 31 37 43 49 55 61 67 7576
L CA_ QA. o (:.(_.M ] 1 CYN L CBL  LPRASE, CHE | CHR L. L
COEFFICIENTS =|IDPVAR(1)| IDPVAR(2) | NDV
a or B

SCHEDULES

14



TABLE T. NASA-:MSC Test SYUl—Phise 2  parta seT _COLLATiON SHEET (Continued)

O PRETEST
Kl POSTTEST

DATA SET ‘ , scub. |MACH 7RUN #ES, NO- [ARLANETERS / VALJES
IDENTIFIER CONFIGURATION = z 0.25 H}%ijs &géL it Vb ‘M.
101 | B,wW. Ho Ve [AdOl [6¥(RftBl Jo oo -2)./c
o2 B, Wa HeVa éS-Sed‘.’IL — 1Sl 6 A
Jo3 b ¥ 40
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\ BRD) | viel [ge -30450 ¥ | ¥ )
1 7 13 13 ) 25 31 37 43 L9 55 61 67 75 76
LN .1 Ch \CtM Y (YN . CBL (PBASE CBE WCHR
COEFFICIENTS : ‘ ={IDPVAR (1)| IDPVAR(2)|NDV
a or B

SCHEDULES
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maBE 1. NAGA--MSG TEST SVl —Ph-Se - DATA SET COLLATION SHEET (Continued)

O PRETEST
W POSTTEST

: ; < NO. 5 S S UES
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TABLE T,

NAgA-.mse TEST SVill-Phase 2

DATA SET COLLATION SHEET (Continued)

0O PRETEST .
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IDENTIFIER

/?4/9/4/‘7['/ ERS 7 VALUES

sciw. TAUCH founy wes 1no

14l [BWeHoVa L sl

142

At

Ao

#M.

10

, 20

Yes|

[l

[¢3

130

144

145

146

147

145

lal

IS0

54

154

156

1S3

4.6

154

45.0

15S]

-S

|s6

956

151

wAY

Y

158

!

45,0

154

2
19
20
/
A
3
¢
<
b
7
a8
9
/0
/1l
(2
/13
Il
15
b
17
=)

=257 ¢

10

¥

45.6

Y

55

61 67 7576

LCN. |

CA I CLM .

..J..cvh  CBL. LPBASE (HE ., CHR |

COEFFICIENTS:

a or B8
SCHEDULES

={IDPVAR(1)| IDPVAR(2)|NDV

%,A —> 05 17 -8 —6,-Y% 202"/5’

e 58 1, U2 K6

17



tesT SVIl—Phase 2

DATA SET COLLATION SHEET (Concluded)
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TABLE II
TEST CONDITIONS

TEST __S-VIII Phase 2

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length | —(peundefegr—imei)— (degrees Fahrenheit)
0.25 1.7 x 10%/ft 70.0 psf 95,0

BALANCE UTILIZED: _ Dynametrics Inc. - External Pyramid Balance o

COEFFICIENT

CAPACITY: ACCURACY: TOLERANCE: .

LF -1000 to 3000 1b 0.1 1b : +0.008

sF -1000 to 1000 1b 0.1 1b : . TEDL00Z

DF -1000 to 1000 1b +0,1 1b I0.007T

PM -2000 to 2000 ft-1b +0,1 ft-~1b I0.00T .

YM -1000 to 1000 ft-1b 0 1 £+-1h 40,002 ——

rM -2000 to;_ZU_OO ft-1b +0, 1

ft-1b 0,016

19




MODEL COMPONENTS DESCRIPTIONS

MODEL COMPORENT:  BODY - B,

GEMNERAL DESCRIPTION: _0,05 Scale Model of NASA - MSC August 1969

Baseline Orbiter Fuselage

DRAWING NUMBER: Texas: A and M Research_and Instrument Shops Drawing

Number Orbiter - 1

DIMENSIONS :

Length
Max. Width
Max. Depth

Fineness Ratio ( total length to max.

width)
Area

Max. Cross-Sectional
Planform

Wetted

Base ( Horizontal Tail Off)
( Horizontal Tail On)

20

FULL-SCALE

1380 in

e arercdhrm———

229.92 in,

6,002

324.0 #2.
1919.6 it2,

158.4 f2,
1460 ft2

MODEL SCALE

69.0in. .
11.496 in,

12,792 in,

_6.002

0.810 ft2.

4.799 ft2,

0.396 ft2

0.365 ft2




TABLE IITI (CONTINUED)

.MQDEL COMPONEMK}PESCRIPTIQNS'

AIRFOIL SECTION. .

ROOT
1IP

16.81

NACA 0014-64

"Expdssb'dhrn

NACA 0010=64 __. _

AREA 619.9 223,156
SPAN (FQUTVALENT) 60,84 38506 ___
ASPFCT RATIO 5.971 5.871
e . _TAPER . RATID Dets17 0417
' CHORDS
i - _ROOY. _{WING STA. 0.0} . 14,38 _ 8.626
TIP, (EQUIVALENT) 6400 3.600
‘ .__MEAN AFRODYNAMIC. _ - 10.77 6461
' 25 MAC COORDINATES
oo ei e, .. X (FROM BODY NOSE) . T .. . 62.89 37.732
Y (FROM BODY CL) 22.71 13.623

C - omE

DIMENSTIONS ORTAINFD FRNOM HMODF( DRAHINGS

o + MODEL COWPONENT- WING (W2)
! -GFNFRAL D¥SCRIPTION- MSC ORBITFR S-4, 0,05 SCALF
DRAWING NUMBER- ORBITER-7 TEXAS A+M UNIV
DIMENSIONS
i eeeee._  TOTAL DATA - _ FULL SCALE MODEL
---------- (FT) (IN)
AREA 920.0 331.200
SPAN_(EQUIVALENT) 80.00 48,000
ASPECT RATIO 64957 6957
- e e e ... TAPER RATIO _ D e en oo 0353 0.353
DIEHEDRAL ANGLE,DEG , 7.000 7.000
_____._“_“_“___INCIDENCE ANGLE, DEG Ce . 40000 4.000
SWEEP BACK ANGLE, DEG :
~LEADING EDGE . (14000 14,000
TRAILING EDGE ~1.400 ~1.400
—— .- . .0.25 FLFMENT LINF 9.252 T 9262
CHORDS
e - ROOT (WING. STA. 0.0). 17.00 10.200
TIPy (FQUIVALFNT) 6400 3.600
MEAN AERODYNAMIC 12438 7.430 N
«25 MAC CCORDIMATES '
- X. (EROM BODY NOSE) 61,82 37.092
Y (FROM BODY CL) 10.067



“TABLE III (CONTINUED)

GEMERAL DESCRIPYION-

'DRAWING NUMBER-

. HSL ORBITRF

MODEL COMPONENTS DESCRIPTIONS .
MODFL COMPOMFNT- HORIZONTAL TAIL. (H§) h

S=4, N.08% SCALE

ORBITFR=4 TEXAS A+M UNIV
DIMENSIONS
e —__TOTAL_DATA e _....FULL SGALE MODEL
---------- (FT) (IN)
AREA 330.4 140,562
. SPAN (EQUIVALENT) - b2.75 . . _25,6580 e
ASPECT RATIO 4.681 L.681
———eeeeee .. .TAPER RATIO _ . - - - 0.353 0.353
DISHEDRAL ANGLF,DEG 0.000 0.000
wioee————._ ... INCIDENCE ANGLE,DEG 00000 0.000
SHEEP BACK ANGLE, DEG
LEADING EOGF 10,200 __ 10.200
TRAILING EOGE =12.900 -12,900
———— el - . 025 ELEMENT. LINE 2.962 2.962
CHORDS | «
oo ROQT _{WING STA, 0,0) e e = 213450 8,100
- TIP, (EQUIVALENT) 4.77 2.860
MEAN AERODYNAMIC 9,83 . ..Be900 ..
«25 MAGC COORDIMATES
—_— e e X (EROM BODY NOSEY 113.09 &7.855
Y (FRCM B8C2DY CL) 8.398 54351
——e ... AIRFOIL SFCTYXION___ o .
ROOT NACA 0012-64
TIP . o NACA 0012-64 . e
EXPOSED DATA
AREA 239.5 86.203
SPAN_ (FQUIVALENT) 30,42 d8.25%0 o
ASPECT RATIO- 3.864 3. 864
e —e— . VARER RATIO . . . . 0.434 . 0e 434
CHORDS : . '
- ~ROOY.. (HING_STA. 0.0)___ . .. - .. 10,98 . 6.587
TIPy, (EQUIVALENT) 4,77 2,860
HFAN AFRODYNAMIC 8,28 4oe971 —
«25 WAC COORDINATES .
e X (FROM.OBODY NOSE). . i e .. 41339 . 68,038
Y (FROM BODY CL) © 12.77 7.663
DIMENSIOMS OBYAINEQ FROM MODEL DRAMINGS I
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TABLE ITI (CONTINUED)
S - MODEL COMPONENTS DESCRTPTIONS

MODEL COMPONENT- VERTICAL STABLIZEF (V3)

GENFRAL DFSCRIPT ION- MSC ORBITEP S<4, 0.05 SCALE

© DRAWING NUMBER-  ORBITER-6 TEXAS A+M UNIV

DIMENSIONS

. . EXPOSED DATA.. .. ______ . EULL SCALE

- (FT)

_W‘u“wahéxfm“”u_“,.m__wm“”mw._.“N_“.”m.muhu__édi;éwu
SPAN (ECQUTVALENT) : . 15.42

MODEL
(IN}

8606521

ASPECT RATIO 0.986
eeiee w———. . .TAPER RAYIO = _ . . . .. S | P4
’ DIEHEDRAL ANGLE,DEG ' 0.000

e . INCIDENCE ANGLE,DEG. . P N 1

SWEEP BACK ANGLE, DEG
—LEADING ECGE__ _ —— 45,000

. 45.000

0.988
0.470
0.00¢0
0.000

. 4 TRAILING EDGE - 14,897 14.997
C e o oo o De2% ELEMENT LINE . 34,822 3k.822
CHORDS :
cememes e e ROOT  {(WING _STA. 0.0). _ . ... 21.29 12.772
TIP, (FQUIVALFNT) . i0.00 6.000
_— HEAN AFRGOYNAHIC e 10,33 . 9796 .
«25 MAC COORDINATES
... X.(FROM .BODY NOSE) o o .. 106.70 64,018
Z (FROM EXPOSED ROOT CHORD) - 6.78 4. 069
AIRFOIL SECTION .. . ‘ e . :
© ROOT NACA 0012-64
——JIP — e NAGA (Q32-64 . . . __
DIMENSIONS OBTAINED FROM MODEL DRAWINGS
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Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure

Figure

10.

11.

12.

13.

14,

15.

TABLE IV, INDEX OF MODEL FIGURES

Axis System

Model Geoﬁetry, Configuration B1WoHgV3

Fuselage Bj

Wing W,

Horizontal Tail Hg

Vertical Tail Vj

Model Rocket Engine Nozzle Ry
Spoiler Configuration

Model Spoilers

Flap Configuration

Landing Gear Configuration
Model Pressure Orifices

Hinge Moment Instrumentation

Configuration Mounted on Single Strut with

Mirror Image System

Ground Plane Dimensions and.Installation
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TABLE V. INDEX OF DATA FIGURES

PLOTTED ,
COEFFICIENTS - CONDITIONS
TITLE SCHEDULE VARYING PAGEE
Elevator Effectiveness A ELEVTR 1-7
Rudder Effectiveness B RUDDER 8-1z
Effect of Landing Gear C Configuration 13-1%
Effect of Horizontal Tail Incidence A HORIZT | 17-2=
Elevator Effectiveness with Flaps, Horizontal A ELEVTR 2ha3C
Tall Incidence, and Landing Gear
Elevator Effectiveness with Flaps A ELEVTR 31-37
Elevator Effectiveness in Ground Effect A ELEVTR 38-4L
Flap Effectiveness in Ground Effect A FLAP ks-51
(Pull Exposed Span)
' Flap Effectiveness in Ground Effect A FLAP 52-58
(60% Exposed Span)
Effect of Horizontal Tail Incidence A HORIZT 59-65
in Ground Effect
Elevator Effectiveness with Maximum Flaps A ELEVTR, 66-72
and Horizontal Tail Incidence in Ground Effect Flap Span
Zlevator Effectiveness with Minimum Flaps and A ELEVIR, T3-7%
Horizontal Tail Incidence in Ground Effect - Flap Span
Elevator Effectiveness with Maximum Flaps A ELEVTR, 80-86
in Ground Effect Flap Span
Elevator Effectiveness with Minimum Flaps A ELEVTR, 87-5:
in Ground Effect Flap Span
Component Build-up in Ground Effect C Configuration oL-g7
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TABLE V, (CONTINUED)

PLOTTED
COEFFICIENTS CONDITIONS
TITLE SCHEDULE VARYING PAGES
Ground Effect with Maximum Flap Deflection A ELEVTR, H/B 98-10L
Ground Effect with Minimum Flap Deflection A ELEVIR, H/B 105-111
Spoiler Effect D BETA, 112-119
Configuration
Component Build-up with Transition Strips C Configuration 120-123
Effect of Transition Strips . c Configuration 124127

PLOTTED COEFFICIENTS SCHEDULE

Note: Moment reference point (c.g.) is at 60% body length unless otherwise noted.

On the plots, the 50% c.g. data is denoted in the titles. R
(A) CN, CA, CIM vs. ALPHA (C) CN, cA, CIM vs. ALPHA

CIM vs. CN CIM vs. ALPHA, c.g. at 50% body length

CHE vs. ALPHA

CIM vs. ALPHA, CN, c.g. at 50% body length (D) cw, ca, CIM, CY, CYN, CBL vs. ALPHA

CLM, CYN vs. ALPHA, c.g. at 50% body length.
(B) cCY, CYN, CBL, CHR vs. BETA
CYN vs. BETA, c.g. at 50% body length



MODEL FIGURES
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Notes:

1. Positive directions of force coefficients
moment coefficients, and angles are
indicated by arrows. '

2. For clarity, origzins of wind and stability
axes iiave been displaced from the center
of gravity.

Axis systems, siiowing direction and sense of force and
moment coefficients, angle of attack, and sideslip angle

Figure 1.
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14°-

BL.0.0 < T —

. Y X_
10.087 —
| 8 | | \
Model D.R.P, ' :
e = s ¥ .y
41.39 = 9.250 |5 -

e ot 11,456

, — L l A
WL.0.0 g’;--sé-\; I o

e 6.396 ] NVige '
e 69.000 — | 48.000

Figure 2, - Model geometry, Configuration BiWoH V3 (all dimensions in inches)
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‘ , - | I —i
B,L,0.0l /__ - — — ~l
N p—
FS.0.0 ' =
- 69.000 ] | S
) 1\ 12,792
e ———— ‘-——-——"’"/-‘ -‘\‘\_!_

W.L,0.0 _
a | F—-11.496 .

Figure 3. - Fuselage ‘Bl (all dimensions in inches) -



-1

10.200

F.S.32.72

31

,—w ' 18.00C , a—J’ i’ | NACA 0010- 64
_ . \N\"’/-:—:-‘// " l
. . 7 ‘ l — == =.-_

NACA 0014-64 .__/

Figure 4, - Wing W5 (all dimensions in inches®



25,650 .

T

32

Hinge Line (HL)

Figure 5, - Horizontal tajl He (all dimensions in inches )



15.25_" |

9

_—Rudder hinge line ,0.3C

—o] le— 0.700
(
|

-

9.250 !
-I\ |

.
SN

— b g Py
: ?wu_12792i.;H

F.S.57.500

©

- 45°—]

< 11.500 ,J: 0-4-60
— 12,772 —— ]

Figure 6, - Vertical Tail V3 (all dimensions in inches )
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9.748
Y 2.2480 .
p——%— (.748
. 4.500 =
M.S.69.0
Lower Rocket Nozzle Upper Rocket Nozzle
( centerline position) ( centerline position )
B.L. 0.0 0.0 :
W.L. 6.252 11.0

Figure 7. - Mode! Rocket Engine Nozzle Rl ( all dimensions in inches )



10.200

Y Horizontal Reference Lir

x |
B.L. 0.0 Spoilers will be positioned at X/C = 0.5 and 0,7 and mounted -

1-9

perpendicular to wing chord plane

Figure 8. - Spoiler configuration, ( all dimensions ih inches )

35



1,030

0.770
\\\ I
S|
Y |
0.686
0.514
S2
)
0.343 | 0.257
t
S3
g ! 4,800 — i
B.L. 18.000 B.L. 22.800

Figure 9. - Model Spoilers ( all dimensions in inches )
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1.080

B.L. 15,600

Figure 9. - Continued.

0.719
- e
5q

'

10,720 .

= ‘ 0.479

S5~
0.360° 0.240
56 4
L acd 7.200 o

B.L. 22,800
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38

1.126 -
0.674
¥
57 )
) i
. 0.751 v
0.449
Sg l
0.375" : ‘ , | | 0.225-
>9 j i
= 9.600 - —p
B.L. 13,200 A o ' B.L. 22.800

Figure 9. - Continued.



(]
L)
~

10

0.75

11!

BL.15.8

The outboard edge of Spoilers; 5 is located a constant 1.00 inches
inboard of the wing tip while each is mounted perpendicular to the

wing chord plane at x/c= 0.15

Figure 9. - Concluded.

B.L.23.0
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- Full Exposed Span Flap

- . / ' 45

.+60 Exposed ~ 18.000 —/ o T J
Span Flap ' \\___:_/_< /
B.L. 6.00 B.L. 24,00 o

45° Full Exposed Span Flap Deflection ( Maximum )

B.LQ 000

Figure 10, - Flap configuration, ( all dimensions in nches )
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F.5.0.000. ¢ g g 750

i Ll .
1,300 Diam,’ ' .__JV 1,550 Diam,:

és;loo“'* E

'F.5.39.300

et e

F.S. 69.000

Figure 1;|. . = Landing gear configuration, (all dimensions in inches )
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;W';L,12.792 : \ S Fuselage Base |,

S

Pressure.Orifices

\¢ o ——  W.L.3.777

W.L. 0.0

- '0 0 B.L.5.748

Figure 12. - Model Pressure Orifices (all dimensions in inches )
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B.L.12.825

B.L.10,125
B.L.2.0

B.L.9.125

- Strain Gauge

Figure 13, - Hinge Moment Instrumentation ( all dimensions in inches )



AN N NS VA N N AV N VYR U WA A \ /\ [ R S U U S S U T

/

|

: ;Wind tunnel ceiling \ /

b [y
Tunne!l Flow Direction

/_'/ Mirror image of mounting
strut and shield

Faired shield around
/ mounting strut

Wind tunnel floor -

\\‘\‘\\\\\\X\\\\\\L\L\\\\\[

!
/

LD U L L

Figure 14-

Configuration mounted on single strut with mirror image system.
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| , =  Ground Plane Trailing Edge
2,4 - V , ‘/——— Ground Plane Support Pos:
. o ' r,_r.a// .
. ' | Aerodynamic Shield For
7.0 : / Mounting Strut
, J Q,
140 A A
2.0 : .
y : , :
? : o ~— Ground Plane Leading e
—o 4—“1_i55 |l 1 .55 o : =
< 10,00 —————
' s Aerodynamic Shield N Tunnel Wall
7 ™~
e N
L | /; }\mw . :
Cross-Section ! . = i -
AA | ; LA |
T i N T Tunnel Lights

[ ' N :
/ ' {- - - Tunnel Floor
ya '

Balance Strut

A ) /”jfl
Adjustable Ground : —

, Plane Support Post

Figure 15, = Ground Plane Dimensions and Installation ( all dimensions in feet )



DATA FIGURES

Tabulations of the plotted data and corresponding
source data are avallable from SADSAC Operations.
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CN

BATA SET SYMBOL

(RGS003)
(RGS006)
{(RG90Q7)
(RG9005)
(RG9009)
(RG9011)

~0.2

NORMAL FORCE COEFFICIENT,

u
Y
-0.8 -
-0,.8
-1.0
-1.2
-1.4

1.6

b
b

T

1.6

ELEVATOR EFFECTIVENESS

T St SO S S S

yi i b i s iyt

T

TT

T

T

==
P

T

T

T

r
v

N

L Lt L L i 1

1 F W N} 1

13

MSC
MsC
MsC
MSC
MsC
MSC

9
3

MACH

Anrnnon

PART-2
PART-2
PART-2
PART-2
PART-2

-8
-8
-8
-8
-8
-8 PART-2

.23

-5 0

ANGLE OF

CONFIGURATION DESCRIPTION

SHUTTLECRAF TE1W2H6V3
SHUTTLECRAFTE1W2H6V3
SHUTTLECRAFTB1W2H6V3
SHUTTLECRAFTE1W2H6V3
SHUTTLECRAFTE1W2HEV3
SHUTTLECRAFTB1IW2HEV3

5
ATTACK,

ELEVTR
0.000
~5.000
~15.000
5.000
15.000
30.000

ALPHA,

10

FLAP
" 0.000
0.000
0.000
0.0090
0.000
6.000

13

DEGREES

RUDDER
0.000
0.000
0.000
0.000
0.000
0.000

HOR12T
0.000
0.000
0.000
0,090
0.000
0.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

2.3000
0.6121
3.9946
41.39690
0.0000
6.3960
3.0000

PAGE

SQ.FT
FEETY
FEET
INCH
INCH
INCH
PCTY

1



ELEVATOR EFFECTIVENESS

.30 TN T Ty e gy LANEEL SR S St S St et o BB St s St sl ey B B LN S R A B A BLEE R S
-
- ~
- -
.43 - -
o -
- -4
.40
o -
o -
- -
.33 —
C ]
C ]
.30

CA

.28

)
|
/

Trirry
H I

v
7

4

ido1 ]

.10

e

AXIAL FORCE COEFFICIENT,

ALt L)

LA L 4

TrTT
|

-.0%
~-.10
L ]
-.15
han & -
- 20 C 1 AL L i 1 A vl 4 i 2 4 '] L A i i ] 1 A 4 4 i i i i 'S L 4L A i A Il 4 i L ]
"Tlas -10 -8 0 5 10 15 20 25 30
ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVIR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(RGSDO3) g MSC S-8 PART-2 S4 SHUTTLECRAFTBI1WZ2HGV3 0.000 0.000 0.000 0.000 SREF 2.3000 Sa.FT
(RGS0O0E) MSC S-8 PART-2 S4 SHUTTLECRAFTB1WEHGV3 -5.000 0,000 0.000 0.000 LREF 0.6121 FEET
(RGGO7) MSC S-8 PART~2 S4 SHUTTLECRAFTB1WZ2HEV3 -15.000 0.000 0.0060 0.000 BREF 3.9946 FEET
(R69005) MSC S-8 PART-2 S4 SHUTTLECRAFTBI1WZHGV3 5.000 0.000 0.000 0.000 XMRP 41,3960 INCH
(RGSGO9 ) MSC S-8 PART-2 S4 SHUTTLECRAFTEIWZHGVS 15.000 0.000 0.000 0.000 YMRP 0.0000 INCH
(RG9011) [N MSC 8-8 PART-2 Sa SHUTTLECRAFTE1W2H6V3 30.000 0.000 0.000 0.000 2ZMRP 6.3960 INCH
SCALE 5.0000 PCT
MACH 25

PAGE 2



ELEVATOR EFFECTIVENESS

LE J T 1TTTrT T | S 4 ] T LA St eSS el 4 T
- . s -+
1.8 -
1.0
p 5
-
(8] L
. 0.3
'_- =
Z
) -
8) L
—_ -
[V .
Lo 0.0
1]
3] L
(@] -
— e
P4
LL’ -
g o8
5 -
%) o
P4 N
—
I -
)
— -1.0
— -
a
-1.3
_2.0 4 1 ' A 1 1 i i A1 4 A1 A i ' - 1. i A L i A ' i i 1 ¥l i 1 A L 1 L
-15 -10 -3 o 3’ 10 15 ] 23 30
ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(RGS0G3) 8 MSC $-8 PART-2 $4 SHUTTLECRAFTB1W2HEV3 0,000 0.000 0.Goo 0.000 SREF 2,3000 SQ.FT
(RGSODE ) MSC S$-8 PART-2 S4 SHUTTLECRAFTB1W2MGE6V3 ~5.000 0.000 0.000 0.000 LREF 0.6121 FEET
(RG9OOT) MSC $-8 PART-2 S4 SHUTTLECRAFTB1W2HEV3 -15.000 0.000 0.000 0.000 BREF 3.9946 FEET
(RG9O05) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2HEV3 5.000 0.000 0.000 0.000 XMRP 41.3960 TNCH
(RG9NDY9) MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2HEV3 15.000 0.000 0.000 0.000 YMRP 0.0000 TNCH
(RG9O11) D MSC S-8 PART-2 $4 SHUTTLECRAFTBIWR2HEV3 30.000 0.000 0.000 0.000 2ZMRP 6.3960 INCH
SCALE $.0000 PCT
MACH .25 PAGE 3



ELEVATUR EFF&CTIVENESS

g, 1T T T FT I v r e s T e rIry T e rg ey Lon S G B Bl Sk B ik A e 0 g B A J e rea t 1 r LI I
- e
-
-
- . -
1.3

CLM

PITCHING MOMENT COEFFICIENT,

o el 3
L ’/,4w -
: 0// = ]
-0.5% i 4/%/ ’a/ ]
[ a :
: T :
I ta./ b . ' ]
- 1 [3//’25/ ]

-1.6 -t.,4 -1.2 =-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.8 g.8 1.0 1.2

NORMAL FORCE COEFFICIENT., CN

DATA SET STMBOL CONF IGURATION DESCRIPTION ELEVTR FLAP RUDDER HORIZT REFERENCE INFORMATION
(RG9003) MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2H6V3 0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
(RG9006) MSC S$-8 PART~2 S4 SHUTTLECRAFTBIW2HEV3 -5.000 0.000 0.000 0.000 LREF 0.6121  FEET
(RG9D07) MSC $-8 PART-2 S4 SHUTTLECRAFTBIW2HEV3 -15.000 0.000 0.000 0.000 BREF 3.9946 FEET
(RG9ODS5) MSC S$-8 PART-2 S4 SHUTTLECRAFTB1W2HEV3 5.000 0.000 0.000 0.000 XMRP 41.3960 INCH
(RG9009) MSC S§-2% PART-2 S4 SHUTTLECRAFTBIW2HEV3 15.000 0.000 0.000 G.000 YMRP 0.0000 INCH
(RG9D11) D MSC $-8 PART-2 S4 SHUTTLECRAFTB1W2H6V3 30.000 0.000 0.000 0.000 2ZMRP 6.3960 INCH

SCALE $.0000 PCT

MACH «23

PAGE 4



SEILE'V/}T{JR' EFFECT IVENESS

CHE

T LA A S LA 4 T T T Y TETETrTCTrT T T Y e
- - .
o -4
4 I
- ~
L -
-3
- _—
2
. o\_
- -
Q—'O-\A O PN N
- o—6—6 VMM -
i | —6\ .
.0 . s ®
-.1 —E—__—k"%‘t\ i IS E}_‘:‘_ o S\S\E B\a\\ﬂ
r g B\ <
- B\_Es__a\a_ \ . -E e
- —&‘B\E -
E'B—B'B-B-F\ : -
--2 EBB__% \_b
-3 \
~-.4
i L I n 1 i 1 1 1 Il 1 4 I 1 L 1 2 1 1 1 M n z i % n I} 1 n 1 1 1 I 4 )
~-35 -10 - s o s 10 15 20 23 30
ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER HOR1I2T REFERENCE INFORMATION
{RC-9003) g MSC $-8 PART-2 S$4 SHUTTLECRAFTB1W2HEV3 G.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
(RG9OOS) MSC S$S-8 PART-2 S4 SHUTTLECRAFTEB1W2HEV3 -5.000 0.000 0.000 0.000 LREF 0.6t121 FEET
(RGS0O07) MSC S-8 PART-2 S4 SHUTTLECRAFTEB1W2HEV3 -15.000 0.000 0.000 0.000 BREF 3.9946 FEET
(RG9OOS) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2HEV3 5.000 0.000 0.000 0.000 XMRP 41,3960 INCH
(RGODO9) MSC S$-8 PART-2 S4 SHUTTLECRAFTE1W2HEV3 15.000 0.000 0.000 0.000 YMRP 0.0000 INCH
(RGOO11) D MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2HE6V3 30.000 0.000 0.000 0.000 ZMRP 6.3960 INCH
SCALE 5.0000 PCT
MACH .23 PAGE S



ELE!A_]QB_TEFF!'EC'TI'VE'NESVS ¥ITH CG AT 30 PERCENT BODY LENGTH

2.0 Lunnn Sah s rororoye LA SR B S
L
" -
. I 4
1.9 ]
I -
o ‘ -
o -
1.0 e
3 E
5 L 4
Q = 0/ '\ 4
. 0.3 - _
— L
= 4
w - -
—
Q) o .
— =3
n G‘\ W -4
L. 0.0 A ~
L e %Q‘
o : J
O L [3\ i
— N _A_____.....--—-A—-\ J
L B . -
= _ao.s . O
8 .
b o & ) .
o [ e SSg g &b ]
b4 b 3 ]
—
I o 4
O o~
— -t.0 Ty
T 8 \ X’———E—- _.B .
-B\B—;Fnc e - )
-1.3 M =]
b . g
-2.0 1 b T I I | I I L A4 2 V| N I L L I W ' L n N n "
T-18 -10 -5 o 10 13 20 23 30
ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBGL  CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(AGSD03) 2 MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2HEV3 0.000 0.000 0.000 D.000 SREF 2.3000 SO.FT
(AG9096) MSC S-8 PART-2 $4 SHUTTLECRAFTB1WZ2HEV3 -5,000 0.000 0.000 0.000 LREF 0.6121 FEET
(AG9007) MSC S~8 PART-2 S4 SHUTTLECRAFTEIW2HEV3 -15.000 0.000 0.000 0.000 BREF 3.9948 FEET
(AG900S5) MSC S$-8 PART~2 S4 SHUTTLECRAFTBIW2HGV3 5.000 0.000 0.000 0.000 XMRP 34,5000 TNCH.
€AGOO19) MSC 8-8 PART-2 S$4 SHUTTLECRAFTEIWZHEV3 15.000 0.000 0.000 0.000  YMRP 0.0000 INCH
(AG9011) MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2HEV3 30.000 0.000 0.000 0.000 ZMRP 6.3960  INCH
SCALE 5.0000 PCT
MACH «25 PAGE 6



2 EoLrEvaAvT gBrErFF;“ErCT I

[VENESS WITH C6 AT 50 PERCENT BODY LENGTH
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DATA SET SYMEOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER HORTZT REFERENCE INFORMATION
(AG9003) 8 MSC $S-8 PART-2 S4 SHUTTLECRAFTB1W2HGV3 0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
(AG9006) MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2HGEV3 -5.000 0.000 0.000 0.000 LREF 0.6121 FEET
(AG9007) MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2HMEV3 -15.000 ¢.000 0.000 0.000 BREF 3.9948 FEET
(AGO00S) MSC S-8 PART~2 S4 SHUTTLECRAFTE1WZ2HGEV3 5.000 0.000 0.000 0.000 XMRP 34.5000 INCH
(AG9009) MSC S-8 PART-2 s4 SHUTTLECRAFTEtW2HEV3 15.000 G.000 0.000 0.000 YMRP 0.0600 INCH
(AG9011) D MSC S-8 PART-2 5S4 SHUTTLECRAFTE1W2HGEV3 30.000 0.000 0.0a00 0.000 ZMRP 6.3960 INCH
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DATA SET SYMBOL

(RG9OD4)
(RG9014)
(RG90O1S5)
(RG9013)
(RG9012)

MACH

5

SIDE SLIP ANGLE,

CONFIGURATION DESCRIPTION

SHUTTLECRAFTE1W2HEV3
SHUTTLECRAF TE1W2H6V3
SHUTTLECRAFTB{W2HEV3
SHUYTLECRAF TB1W2HEV3
SHUTTLECRAFTE1W2HEV3

MSC
MSC
MsC
MSC
MSC

s5-8
s5-8
s-8
s-8
s5-8

PART-2
PART~2
PART-2
PART-2
PART-2

.25

sS4
sS4
sS4
$4
sS4

0 s
BETA, DEGREES
ELEVTR  FLAP RUDDER
0.000 0.000 0.000
0.000 D0.000 -5.000
0.000  ©0.000 -10.000
0.000 0.000 -15.000
0.000  0.000 -20.000

HORIZ2T
0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP

SCALE

2.3000
0.6121
3.9946
41.3960
0.0000
6.3960
$.0000

PAGE

SQ.FT
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FEET
INCH
INCH
INCH
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SIDE SLIP ANGLE., BETA., DEGREES
DATA SET SYMEGL  CONFIGURATION DESCRIPTION ELEVIR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(RG90O4) MSC $-8 PART-2 S4 SHUTTLECRAFTB1W2HEV3 0.000 0.000 0.000 0.000 SREF 2.3000 Sa.FT
T (RG9O14) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2HEV3 0.0G60 0.000 -%5.000 0.000 LREF 0.6121 FEET
(RGA015) MSC S-8 PART-2 S4 SHUTTLECRAFTB1WZHEV3 0.000 0.000 -10.000 ©.000 BREF 3.9946 FEET
(RG9013) MSC $-8 PART-2 S4 SHUTTLECRAFTE1W2H6V3 0.000 0.000 -15.000 0.000 XMRP 41.3960 INCH
(RC9012) MSC S-8 PART-2 S§4 SHUTTLECRAFTB1WZHEV3 0.000 0.000 -20.000 0.000 YMRP 0.0000 INCH
ZMRP €.3960 INCH
SCALE 3.0000 PCT
" MACH .25 PAGE S
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SIDE SLIP ANGLE. BETA. DEGREES ‘
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(RG9004) g MSC S~8 PART-2 S4 SHUTTLECRAFTB1W2HGV3 0.000 0.000 0.000 0.000 SREF 2.3000 Sa.FT
(RGOD14) MSC §-8 PART-2 S4 SHUTTLECRAFTB1W2HGV3 0,000 0.000 ~-5.000 0.000 LREF 0.6121 FEEY
(RGOO15) MSC S-8 PART-2 S4 SHUTTLECRAFTB1WZ2HEV3 0,000 0.000 -10.000 0.000 EBREF 3.9946 FEET
(RG9O13) MSC $-8 PART-2 S4 SHUTTLECRAFTB1WZH6V3 0.000 0.000 -15.000 0.000 XMRP 41.3960 INCH
(RG9O12) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2HEV3 0.000 0.000 -20.000 0.000 YMRP 0.0000 INCH
ZMRP 6.3960  INCH
SCALE 3.0000 PCT
MACH .25 PAGE 10



.30

RUDDER EFFECTIVENESS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER HOR1ZT REFERENCE INFORMATION
(RG90D04) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2HEV3 0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
(RG9014) MSC S-8 PART-2 S4 SHUTTLECRAFTE1IW2HEV3 0.000 0.000 -5,000 0.000 LREF 0.6121 FEET
(RGSD15H) MSC $-8 PART-2 S4 SHUTTLECRAFTB1W2H6V3 0.000 0.000 -10,000 0.000 BREF 3.9946 FEET
(RGS0O13) MSC S$-8 PART-2 S4 SHUTTLECRAFTB1W2HGEV3 0.000 - ©0.000 -15.000 0.000 XMRP 41 .3960 TNCH
(RG9D12) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2HEV3 0.000 $.000 -20.000 0.000 YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE $.0000 PCT
MACH .25 PAGE 11
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(AGS004) @ MSC $-8 PART-2 S4 SHUTTLECRAFTB1WR2HEVI 0.000 0,000 0.000 0.000 SREF 2.3000 SQ.FT
(AG9014) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2HEV3 0.000 0.000 -5.000 0.000 LREF 0.6121  FEEY
(AGS015) MSC $~8 PART-2 S4 SHUTTLECRAFTBIWRHEV3 0.000 0.000 -10.000 0.900 BREF 3.9946 FEET
(AGSD13) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2HEV3 0.000 0.000 -15.000 0.000 XMRP 34,3000 INCH
(AC9012) MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2HEV3 0.000 0.000 -20.000 0.000  YMRP 0.0040 INCH
ZMRP 6.3960  INCH
SCALE 3.0000 PCTY
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EFFECT OF LANDING GEAR
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ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTIOCN ELEVTR - FLAP RUDDER HORIZT REFERENCE INFORMATION
(RCSGO3) g MSC S-8 PARY-2 S4 SHUTTLECRAFTE1W2HEV3 0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
(RG9D34) -MSC S-8 PART-2 S4 SHUTTLECRAFT Biw2H6V3L - 0.000 0.600 0.000 0.000 LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 IMCH
YMRP 0.0000 INCH
2MRP €.3360  INCH
SCALE 5.0000 PCT
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EFFECT OF LANDING
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DATA SET SYMEOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER HOR12T REFERENCE INFORMATION
(RG90D03) g MSC $-8 PART-2 S4 SHUTTLECRAFTB1W2HEV3 0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
(RG9D34) MSC S-8 PART-2 S4 SHUTTLECRAFT BiwW2HEVL 0.000 0.000 0.000 0.000 LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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EFFECT OF LANDING GEAR
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVIR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(RGOOD3) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2HEV3 0.000. 0.D0O 0.000 0.000 SREF 2.3000 SQ.FT
(RG9D34) MSC S-8 PART-2 S4 SHUTTLECRAFT BI1w2HSV3L 0.000 0.000 0.000 0.000 LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 8.3960  INCH
SCALE 5.0000 PCT
MACH .25 PAGE 15



,EFE—E,CI OF LANDING GEAR WITH C6 AT 30 PERCENT BODY LENGTH
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBGL  CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER  HORI2T REFERENCE INFORMATION
(AG9003) Eg MSC 8-8 PART-2 $4 SHUTTLECRAFTB1W2HEV3 0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
(AGO034) MSC S~8 PART-2 84 SHUTTLECRAFT B1W2HEV3L 0.000 0.000 0.000 0.000 LREF 0.6121 FEET
BREF 3.9946  FEET
XMRP 34.35000 " INCH
YMRP 0.0000 INCH
ZMRP 6.3960  INCH
SCALE $.0000 PCT
MACH .25

PAGE 16




EFFECT OF HORIZONTAL TAIL INCIDENC
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMECL  CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(RGSO03) g MSC $-8 PART-2 S4 SHUTTLECRAFTE1W2HGV3 0.000 0.000 0.000 0.000 SREF 2.3000 sq.FY
(RG9035) MSC S-8 PART-2 S4 SHUTTLECRAFT BiW2HEV3 0.000 0.000 0.000 -6.000 LREF 0.6121 _ FEET
BREF 3.9946 ' FEET
XMRP 41.3960 INCH
, YMRF  0.0000 INCH
- ZMRP 6.3960  INCH
SCALE 5.0000 PCT
MACH .25 PAGE 17



EFFECT OF HORIZONTAL TAIL INCIDENCE
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‘ . ANGLE OF ATTACHR., ALPHA, DEGREES
DATA SET SYMEGL  CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER HORIZT REFERENCE INFORMATION
(RG90OO3) 8 MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2HGV3 0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
(RGOD3S ) MSC S-8 PART-2 S4 SHUTTLECRAFT B1WZH6V3 0.000 0.000 ©0.000 -6.000 LREF 0.6121 FEET
: BREF 3.9946 FEET
XMRP 41,3980 INCH
YMRP 0.0000 INCH
2ZMRP 6.3960  INCH
SCALE s.0000 PCTY
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JEFFECT OF HORIZONTAL TAIL INCIDENCE
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ANGLE OF ATTACK,. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER HORTZT REFERENCE INFORMATION
(RGSO03) 8 MSC S$-8 PART~2 S4 SHUTTLECRAFTB1W2HG6V3 0.000 G.000 0.000 ' 0.000 SREF 2.3000 SQ.FT
{RG9035) MSC S-f PART-2 S4 SHUTTLECRAFT BiwR2H6V3 0.000 0.000 0.000 -6.000 LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41,3960 INCH
YMRP 0.0000 TNCH
2ZMRP 68,3960 INCH
SCALE 3$.0000 PCT
MACH «25 PAGE 18



EFFECT OF HORIZONTAL TAIL INCIDENCE
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NORMAL FORCE CQEFFICIENT, CN
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER HORIZT REFERENCE INFORMATION
{RG9O0O3) 8 MSC S-8 PART-2 $4 SHUTTLECRAFTB1W2HGEV3 0.000 0.000 0.000 ag.000 SREF 2.3000 SQ.FT
(RG9O35) MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2HeV3 0,000 0.000 0.000 -6,000 LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41,3960 INCH
YMRP 0.0000 INCH
ZMRP 6,.3960 INCH
SCALE §.0000 PCT
MACH 029 PAGE 20



EFFECT CF HORIZONTAL TAIL_ INCIOENCE
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMEOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER HORIZT REFERENCE INFORMATION
(RGS003) g MSC S-8 PART-2 S$4 SHUTTLECRAFTEB1W2HEV3 0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
(RG9O3S5 ) MSC S$-8 PART-2 S4 SHUTTLECRAFT B1W2HGV3 0.060 0.000 0.000 -6,000 LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0D00 INCH
ZMRP 6.3960 INCH
SCALE s.0000 PCcT
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION FLAP RUDDER  HORIZT REFERENCE INFORMATION
(AGS003) Eg MSC S-8 PART-2 S4 SHUTTLECRAFTE1WZHEV3 0.000 0.000 0.000 SREF 2.3000 SQ.FT
MSC $-~8 PART-2 S4 SHUTTLECRAFT BI1w2H6V3 0.000 0,000 -6.000 LREF 0.6121  FEET
BREF 3.9946 FEET
XMRP 34.5000 INCH
YMRP 0.0000 INCH
2ZMRP 8.3960  INCH
SCALE 5.0000 PcT
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EFFECT OF HORIZONTAL TAIL INCIDENCE WITH CG AT 90 PERCENT BODY LENGTH
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NORMAL FORCE COEFFICIENT., CN
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVTR  FLAP RUDDER  HORIZT REFERENCE TNFORMATION
(AG9003) 8 MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2HG6V3 0.000 0.000 0,000 0.000 SREF 2.3000 SQ.FT
(AGS035) MSC $-8 PART-2 S4 SHUTTLECRAFT B1w2HEV3 0.000 0.000 0.000 -6.000 LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 34,5000 INCH
YMRP 0.0000 INCH
IMRP 8.3960 INCH
SCALE $.0000 PCT
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-8 PART-2
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sS4
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CONFIGURATION DESCRIPTION

SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFY
SHUTTLECRAFT
SHUTTLECRAFT

.

0
\GLE GF

BiW2HEVIL
Bi1W2HEV3L
Biw2HBV3L
B1W2H6eV3L
S1W2HEV3L
E1W2H6VIL

S
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13
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0.000
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~6.000
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REFERENCE INFORMATION
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XMRP
YMRP
ZMRP

SCALE

2.3000
0.6121
3.9946
41,3980
0.0000
6.3960
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PAGE
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FEET
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ITNCH
PCtT
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~8 PART-2
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sS4
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sS4
sS4
sS4
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ANGLE OF

CONFIGURATION DESCRIPTICN

SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT

Biw2HEV3L
Blw2HeVv3L
B1w2H6V3L
B1W2HEVIL
B1W2HEV3L
B1W2HEV3L

-] 10
ATTACK. ALPHA,

ELEVTR FLAP
0.000 45,000
5.000 45,000

~-5.000 45,000

-15,000 45,000
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~30.000 45,000

13

DEGREES

RUDDER
0.000
0.000
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-6.000
-6.000
~6.000
~6.000
-6.000
-6.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

PAGE

2.3000
0.8121
3.9946
41.3960
G.0000
6.3960
5.0000

SQ.FT
FEET
FEET
TNCH
INCH
TNCH
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ELEVATOR EFFECTIVENESS WITH FLAPS,HORIZT, AND LANDING GEAR
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(RG9D48) g MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2HSV3L 0.000 45,000 0.000 -6.000 SREF 2.3000 SQ.FT
(RGSD49 ) MSC S-8 PART-2 $4 SHUTTLECRAFT B1W2H6V3L 5.000 45.000 0.000 ~-6.000 LREF 0.6121 FEET
(RG9047) MSC S-8 PART-2 $4 SHUTTLECRAFT B1W2H6V3L -5.000 45.000 0.000 -6.000 BREF 3.9946 FEET
(RG9046 ) MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L -15.000 45.000 0.000 -6.000 XMRP 41.3960 INCH
(RG9O45) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L -25.000 45.000 D.000 -6.000 YMRP 0.0000 INCH
(rG9044) [ MSC $-8 PART-2 S4 SHUTTLECRAFT BIW2HGV3L -30.000 45.000 0.000 -6.000 2ZMRP 6.3960  INCH
SCALE 5.0000 PCT
MACH .25 PAGE 26




ELEVATOR EFFECTIVENESS WITH FLAPS.HURIZT.
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~t.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 @ 1.2 1.1 1.6 1.8 2.0
NORMAL FORCE COEFFICIENT, CN
DATA SET SYMBOL  CONFIGURATION DESCRIPTION " ELEVIR FLaP RUDDER  HORIZT REFERENCE INFORMATION
(RG9048) g MSC $-8 PART-2 S4 SHUTTLECRAFT BIW2HEV3L 0.000 45.000 0.000 -6.000 SREF 2.3000 sa.Fv
(RGS049 ) MSC $-8 PART-2 S84 SHUTTLECRAFT B1W2HEV3L 5.000 45,000 0.000 -6.000 LREF 0.6121 FEET
(RC9047) MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L -5.000 45,000 0.000 -6.000 BREF 3.9946 FEET
(RG9046 ) MSC S-8 PART-2 S4 SHUTTLECRAFT BiWaHeV3L -15.000  45.000 0.000 -6.000 XMRP 41.3960 INCH
(RGO045) MSC S-8 PART-2 S4 SHUTTLECRAFT BiW2HEV3L -25.000 = 45.000 0,000 -6.000 YMRP 0.c000 INCH
(RGO044) MSC S-8 PART-2 S4 SHUTTLECRAFT BiwWaHEV3L -30.000 45.000 0.000 -6.000 2MRP 6.3960  INCH
SCALE s .0000 PCT
MACH .25 PAGE 27
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER HOR12T REFERENCE INFORMATION
(RG9048) 8 MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L 0.000 45.000 0.000 -6.000 SREF 2.3000 SQ.FT
(RG9049) MSC S-8 PART-2 S4 SHUTTLECRAFT BlwaHeVv3L 3.000 45,000 a.000 ~-6.000 LREF 0.6121 FEET
(RG9047) MSC S-8 PART-2 S4 SHUTTLECRAFT B1wW2H6V3L -5.,000 45.000 0.000 -6.000 BREF 3.9948 FEET
{RG9046) MSC S-8 PART-2 S4 SHUTTLECRAFT BiwW2HG6V3L -15.060 45.000 0.000 -6.000 XMRP 41,3960 INCH
(RGS0O4S5) MSC S-8 PART-2 S4 SHUTTLECRAFT B1wW2HG6V3L -25.000 45.000 0,000 -6.000 YMRP 0.0000 TNCH
(RG9D44) D MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6EV3L ~-30.000 45,000 0.000 -€.000 ZMRP 5.3960 INCH
SCALE 5.0000 PCT
MACH .25 , PAGE 28
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ANGLE OF ATTACK, ALPHA, DEGREES !
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVIR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(AG9048) g MSC S-8 PART-2 $4 SHUTTLECRAFT B1W2H6V3L 0.000 45,000 0.000 -6.000 SREF 2.3000 SQ.FT
(AG9049) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L 5.000 45.000 0.000 -6.000 LREF 0.6121  FEETY
(AG9047) MSC S-8 PART-2 iS4 SHUTTLECRAFT B1W2H6V3L -5.000 45,000 0.000 -6.000 BREF 3.9946  FEEY
(AG9046) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HGSV3L -15.000 45.000 0.000 -6.000 XMRP 34.5000 INCH
(AG9D4S) MSC S-8 PART-2 S4 SHUTTLECRAFT B1wW2H6V3L ~-25.000 45.000 0.000 -6.000 YMRP 0.0600 INCH
caG9044) [} MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L -30.00G 45.000 0.000 -6.000 2ZMRP €.3960  INCH
: SCALE 5.0000 PCT
MACH .23 PAGE 29
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ELEVATOR EFFECTIVENESS WITH FLAPS,HORIZT, AND LANDING GEAR CG AT 50 PERCENT BL

rerr

rrryrrvreryry

LA 2 4 TErrr

LALLER 4

vy rr

Yrry

FryY vy orres

Tvrygrves

lll'\

-

-

-

1.9
L A
1.0
b L -
-
(5] - -
- 0.8 G
— | '\
z L\\E i
w - ot 4
— b,
5 — -
— X G\\ 4
uw 3 = T I - B
uu] 0.0 =) L= b o
u ! o1 | . ]
L R v v hd
O b
= N G— | ot |
| B A —S\ .
% -0.8 \\_L\ K . A =
2 | —a ) ~ ~a ]
(L] r 4
-4 s ) 4
= e
8]
—~ =1.0
— | -
o
L .
~1.8
-2 o Ao A L N 4 4 1 S 'l A AL i1 I b A -y A_1_4 AL A L1 A i1 A b1 - 4 44 bt L A1
~“1.6 -1.s -1.2 -1.0 -0.8 ~0.8 -0.4 -0.2 0.0 0.2 C.4 0.8 0.8 1.0 1.2 1.4 1.8 1.8 2.0
NORMAL FORCE COEFFICIENT, CN
DATA SET syMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(AG9048) g MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L 0.000 45.000 0.000 -6.000 SREF 2.3000 Sa.FT
(AG9049) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L 5.000 45,000 Q.000 -6.000 LREF 0.6121 FEET
(AG9047) MSC S-8 PARYT~-2 S4 SHUTTLECRAFT B1w2HEV3L -3.000 45.000 0.000 ~-6.000 BREF 3.9946 FEET
(AG9046) MSC S-8 PART-2 S4 SHUTTLECRAFT BI1W2H6V3L -15,000 43,000 0.000 -6.000 XMRP 34.3000 INCH
(AG9045) MSC S~8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L -25.000 45,000 0.000 -6.000 YMRP 0.0000 INCH
(AG9044) [\ MSC S-8 PART~-2 S4 SHUTTLECRAFT B1W2HEV3L -30.000 45.000 ©0.000 -6.000 2MRP 5.3960  INCH
SCALE 5.0000 PCT
H
MACH .25 PAGE 30
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ANGLE OF ATTACK. ALPHA., DEGREES

; ELEVTR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(REST51) % el H rerrAPT B1W2HEV3 0.000 45.000 0.000 0.000 SREF 2.3000 SQ.FT
(RGS052) 4 ME $-8 PART-2 $4 SHUTTLECRAFT B1W2HEV3 ~5.000 45.000 ©.000 0.000 LREF 0.6121 FEET
(RG9053)  { MSC S-A PART-2 S4 SHUTTLECRAFT B1W2HSV3 -15.000 45.000 0.000 0.000 BREF 3.9946 FEET
(RG9DS4) ' MSC §-% PART-2 S4 SHUTTLECRAFT B1W2HEV3 -25.000 45.000 0.000 0.000 XMRP 41.3960 INCH
(RGOASS) 457 $-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 -30.000 45.000 0.000  0.000 YMRP 0.0000 INCH
ZMRP 6.3960  INCH
SCALE - 5.0000 PCT
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ANGLE OF ATTACK. ALPHA, DEBREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTIGN ELEVTR  FLAP RUDDER  HORIZT REFERENCE INFORMATION
(RGO0O51) MSC $~8 PART-2 84 SHUTTLECRAFT B1W2HEV3 0.000 45.000 0.G00 0.000 SREF 2.3000 SQ.FT
(RG9052) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 -5,000 45,000 0.000 0.000 LREF 0.6121 FEET
(RC90S53) MSC $-8 PART-2 S4 SHUTTLECRAFT E1W2HEV3 ~15,000 45.000 0.000 0.000 BREF 3.9946 FEET
(RG9054 ) MSC S$-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 -25.000 45,000 0.000 0.000  XMRP 41,3960 INCH
(RGOD55) MSC $-8 PART-2 S4 SHUTTLECRAFT BiW2HEV3 -30.000 45.000 0.000 0.000 YMRP 0.0000 INCH
ZMRP 6.3960  INCH
SCALE 5.0000 PCT
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[ELEVATOR EFFECTIVENESS WITH FLAPS,
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMEOL CONFIGURATION DELCRIPTION : ELEVTR FLAP RUDDER HORIZT REFERENCE INFORMATION
(RGONOS51) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 4%.,0060 0.000 0.000 SREF 2.3000 SQ.FT
(RG9052) MSC §-8 PART-2 S4 SHUTTLECRAFT E1W2H6V3 -5.000 45.000 0.000 0.000 LREF 0.6121 FEET
(RG9OS53) MSC S-8 PART-2 S84 SHUTTLECRAFT Biw2HEV3 -15.000 43,000 0,000 0.000 BREF 3.9946 FEET
(RG9054) MSC S$-8 PART-2 5S4 SHUTTLECRAFT B1W2HEV3 -25.000 45.000 ' 0,000 0.000 XMRP 41.3960 TNCH
{RGO9O55) MSC S-8 PART-2 S4 SHUTTLECRAFT B1wW2H6V3 -30.000 43,000 0.000 G.000 YMRP 0.0000 INCH
ZMRP €.3960 INCH
SCALE $.0000 ‘PCT
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NCRMAL FORCE COEFFICIENT. CN
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER HORIZT REFERENCE INFORMATION
(RGSO51) g MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 45,000 0.002 0.000 SREF 2.3000 SQ.FT
(RGOOS52) MSC S$-8 PART-2 S4 SHUTTLECRAFT BI1W2HEV3 -5.000 45.000 0.000 0.000 LREF 0.6121 FEET
(RG9OS53) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 -15,000 45,000 0.000 0.000 BREF 3.9946 FEET
(RGSD54) MSC S~8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 -25,000 45.000 0.000 0.000 XMRP 41,3960 INCH
(RGOOS5 ) MSC $~8 PART-2 S4 SHUTTLECRAFT B1wW2H6V3 -30.000 45.000 0.000 0.000  YMRP 0.0000 INCH
ZMRP 6.3960  INCH
SCALE 5.0000 PCT
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(RG9951) 8 MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 45,000 0.000 0.000 SREF 2.3000 SQ.FT
(RGS052) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 -5.000 45,000 0.000 0.000 LREF 0.6121 FEET
(RG9OS53) MSC S-8 PART-2 S4 SHUTTLECRAFT B1wW2H6V3 -15.000 45.000 0.000 0.000 BREF 3.9946 FEET
(RG9054) MSC S-8 PART-2 $4 SHUTTLECRAFT B1W2H6V3 -25.000 45.000 0,000 0.000 XMRP 41,3960 INCH
(RC9D5S) MSC $-8 PART-2 $S4 SHUTTLECRAFT B1W2HEV3 ~30.000 45,000 0.000 0.000 YMRP 0.0000 INCH
' 2ZMRP 6.3960  INCH
SCALE 5.0000 PcT
MACH .25 - PAGE 35
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EVATOR EFFECTIVENESS WITH FLAPS,CG AT 50 PERCENT BODY
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER  HORIZY REFERENCE INFORMATION
(AG90S51) 8 MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 45.000 0.000 0,000 SREF 2.3000 SQ.FT
(AG9D52) MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3 -5.000 45.000 0.000 0.000 LREF 0.6121 FEET
(AG9D053) MSC S~8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 -15.000 45.000 0.000 0,000 BREF 3.9946 FEEY
(AG9054) MSC S-8 PART-2 S4 SHUTTLECRAFT Biw2HEV3 -25.000 45.000 0.600  0.000 XMRP 34.5000 INCH
tAG9055) MSC 5-8 PART-2 S4 SHUTTLECRAFT B1w2HEV3 -30.000 45.000 0.000 ©G.000 YMRP 0.0000 INCH
< ZMRP 6.3960  INCH
SCALE 5.0000 PCT
MACH .25 ’ PAGE 36



¢

ELEVATUR EFFECTIVENESS WITH FLAPS,

+CG AT 50 PERCENT BODY LENGTH-

DATA SET SYMBOL

(AGSOS1) 8
(AG9052)
(AG9053)
(AGO0S54)-
(AGOOS5)
MACH

CONFIGURATION DESCRIPTION
$-8 PART-2

MsC
MsC
MSC
MSC

© MSC

8 PART-2
8 PART-2
8 PART-2
8 PART-2

.25

sS4
sS4
S4
S4
S4

SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT

NORMAL FORCE COEFFICIENT, CN

B1w2H6V3
B1wW2H6V3
e1w2HeV3
B1W2H6V3
B1W2HEV3

ELEVTR
0.000
~5.000
-15.000
-25.000
-30.000

FLAP
45,000
45.000
45.000
45.000
45,000

RUDDER
0.000
0.000
0.000
0.000
0.000

HORIZT
0.000
0.000
0.000
0.000
0.000
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Q - .
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W i 4
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w
Eg r 4
L — 4
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5 A
i o 4
Z .o.s "'E o~ N_ A
£ [ —lo 1o Y i ]
- i e\_e\ A ]
z s e ]
T L ~\\\\\ﬁ . .
]
— -1.0
— B J
a
L J
~1.8
- -y
-2 u i1 L i1 1 - 1 i1 1 4t 2 A1 & A 1A i1 i i1 1 i1 4 J - - 1t 41 i1 41 .4 1 i 1 l‘ 1 A1 i 1 1 £ 1 L
1.6 -t.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 G.2 G.4 0.8 0.8 1.0 1.2 1.4 1.8 1.8 2.0

REFERENCE TNFORMAT 10N

" SREF

LREF
BREF
XMRP
YMRP
ZMRP
SCALE

2.3000 SQ.FT
0.6121 FEET
3.9948 FEET

34.3000 INCH
0.0000 INCH
6.3960 INCH
5.0000 PCT
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2.0

1.6

ELEVATOR EFFECTIVENESS N GROVND EFFECT

4 L

T

N s S R A

413 4t 1801281

CN

11

i

i

11

-0.2

-0.4

NORMAL FORCE COEFFICIENT,

~0.8

-a.8

-1.0

-1.2

-1.4

-1.8

-i8

DATA SET SYMEOL

(RG9070)
(RG9061 )
(RG9062)
(RG9063)
(RGOT64 )
{RG9065)

MACH

2

B

CONFIGURATION DESCRIPTION

s-8
S~-8
s-8
S-8
s$-8
s$-8

PART-2
PART-2
PART-2
PART-2
PART-2
PART-2

«25

S4
84
sS4
54
sS4
sS4

SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT

S1wW2H6V3
B1W2HEV3
B1w2HEV3
B1W2HEV3
B1W2HE6V3
B1W2HEV3

a ~
ALNs

ELEVTR
0.000
-5.000
5.000
-10.000
~-15.000
~-2%.000

10

ALPHA,

FLAP
0.000
0.000
0,000
0.000
0.000
0.000

HORTZT
0.000
0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

2.3000
0.6121
3.9946
41.3960
0.00600
6.3960
5.0000

PAGE

SQ.FT
FEET
FEET
INCH
INCH
TNCH
PCT
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ELEVATOR EFFECTIVENESS IN GROUND EFFECT
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TinrT

LI
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-.20

3 'l

DATA SET SYMBOL

(RGOO70)
(RGOO61 )
(RGSN62)
(RGS063)
(RG9064)
(RGODE5)

MACH

a PART-2
8 PART-2
8 PART-2
& PART-2
a
8

g MSC S-
MSC S
MSC S
MSC S
MSC S-8 PART-2
N Msc s-8 PART-2

.25

54
S4
s4
sS4
sS4
sS4

ANGLE OF ATTACK,

CONFIGURATION DESCRIPTION

SHUTTLECRAFT
SHUTTLECRAFT

SHUTTLECRAFT

SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFTY

]

BiW2HEV3
B1W2HEV3
21W2H6V3
B1wW2H6V3
B1W2H6V3
B1W2H6V3

ELEVTR
0.000
-5.000
5.000
~10,000
-15.000
-25.000

ALPHA,

10

FLAP
0.000
0.000
0.000
0.000
0.000
0.000

13

DEGREES

H/B
0.15%0
0.130
0.150
0.150
0.150
0.150

HORIZT
0.000
0.009
0.000
0.000
0.000
0.000

(7]
o

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

2.3000
0.6121
3.9946
41.3960
0.0000
6.3960
3.0000

PAGE

SQ.FT
FEET
FEET
INCH
INCH
TNCH
PCT
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ELEVATOR EFFECTIVE

NESS IN GROUND EFFECT
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ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATICN DESCRIPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(RGOO70) g MSC S-8 PART-2 $4 SHUTTLECRAFT Biw2H6V3 0.000 0.0G0 0.150 0.000 SREF 2.3000 $Q.FT
(RG9DE1 ) MSC S-8 PART-2 S4 SHUTTLECRAFT B1wW2H6V3 -5.000 0.000 0.150 0.000 LREF 0.6121 FEET
(RGSD62) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6EV3 5,000 0.000 0.150 0.000 BREF 3.9946 FEET
(RGSDE3) MSC S$-8 PART-2 S4 SHUTTLECRAFT B1W2H6EV3 -10.000 0.000 0.150 0.000  XMRP 41,3960 INCH
(RGODE4 ) MSC S-8 PART-2 $4 SHUTTLECRAFT B1W2HGV3 -15.000 0.000 G.150 0.000  YMRP 0.0000 INCH
(RG8965) [ MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 -25.000 0.000 0.150 0.000 ZMRP 6.3960  INCH
SCALE 5.0000 PCT
MACH .25 PAGE 40



ELEVATOR EFFECTIVENESS IN GROUND EFFECT
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+ 4
-2 O 11 1 At 3L 11 1 31 i1 ) I -] A1 1 L . | i1 1 - 4t 3 At b - - - § A4 1 A1 1 214
-1, -1.4 -1.2 -1.0 -0.8 -0.8 -0.4 -0. 2 0.0 0.2 0.4 Q.6 0.8 1.0 1.2 1.4 1.8 1.8 2.0
NORMAL FORCE COEFFICIENT, CN
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(RGOO70) MSC S-8 PART-2 S4 SHUTTLECRAFT Biw2HEV3 0.000 0.000 0.150 0.000 SREF 2.3000 SQ.FT
(RGO0O61) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 -5,000 0.000 0.150 0.000 LREF 0.6121 FEET
({RGO062) MSC S-8 PART-2 S$S4 SHUTTLECRAFT B1wW2HGEV3 5.000 0.000 0.150 0.000 BREF 3.994¢ FEET
(RG9T63) MSC S-8 PART-2 S4 SHUTTLECRAFTY B1wW2HEV3 -10.000 0.000 0.150 0.000 XMRP 41 .396Q INCH
(RG9064) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 -15.000 0.000 0.150 0.000 YMRP G.0000 INCH
(RGI065) D MSC S~8 PART-2 S84 SHUTTLECRAFT B1wW2HEV3 -25.000 0.000 9,150 0.000 ZMRP 6.3960 INCH
SCALE 5.0000 PCT
MACH .25 PAGE 41



ELEVATOR EFFECTIVENESS IN_GROUND EFFECT
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HOR1ZT REFERENCE INFORMATION
(RCOD70) Q MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0,150 0.000 SREF 2.3000 Sa.FT
(RG9061) MSC S$-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 -5,000 ©0.000 0.150 0.000 LREF 0.6121 FEET
(RG5062) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 5,000 0.000 0.150 0.06G0 BREF 3.9946 FEET
(RG9063 ) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 -10.000 ©0.000 0.150 0.000 XMRP 41,3960 INCH
(RG9064) MSC S-8 PART-2 S4 SHUTTLECRAFT B1WZHEV3 -15.000 ©0.000 0.150  0.000 YMRP 0.0000 INCH
(RG3965) [) MSC $-8 PART-2 S& SHUTTLECRAFT B1W2HEV3 -25.000 0.000 0,150 0.000 2ZMRP 6.3960  INCH
SCALE 5.0000 PCT
MACH .25 - PAGE 42




ELEVATOR EFFECTIVENESS IN GROUND EFFECT CG AT 50 PERCENT

BADY LENGTH

T il S sl S SRl RIE Sl Bt Sl {
o
1.8
1.0 o
/b' T
5 i /
.
e I / .&B'R‘l\
- 0.3 o UE
P- =
= ¥4 &b
5 [ \
ot i /-Ask
- .
W I A/ 1&_
. 0.0 o)
W —o—a
o) B
S [ el
[ -
Z |
X Lo.s N xAN
o] : pAY
z i Yl
) B
z - Sg
—
T -
(8]
— -1.0 -
- -
o
-1.3
.0 n 1 L 1 I 1 i 1 i S i n i i ] 1 I RS I § i L 1 i 2 1 Iy L Fy 1 i 1
“2-0s -10 -3 ) s 10 15 20 2s 30
ANGLE OF ATTACK., ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HOR1ZT REFERENCE INFORMATION
(AG9070) MSC S-8 PART-2 S84 SHUTTLECRAFT Biw2HEV3 0.000 0.000 0.150 0,000 SREF 2.3000 SQ.FT
(AG9061) MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3 ~-3.000 0.000 0.150 Q.000 LREF c.6121 FEET
(AGOO62) MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3 5.000 0.000 0.150 0.000 BREF 3.9946 FEET
(AGO063) MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3 -10.000 0,000 0.150 0.000 XMRP 34,5000 INCH
(AG9064) MSC S$-8 PART-2 S4 SHUTTLECRAFT B1w2H6EV3 -15,000 g.000 0.150 0.000 YMRP 0.0000 INCH
(AGI065) D MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3 -25.000 0.000 0.150 g9.000 ZMRP 6.3960 INCH
. SCALE 5.0000 PCT
MACH 23 < PAGE 43




ELEVATOR EFFECTIVENESS IN GROUND EFFECT CG AT 50 PERCENT BODY LENGTH
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NORMAL FORCE COEFFICIENT, CN
DATA SET SYMEOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/8 HOR1ZT REFERENCE INFORMATION
(AG9D70) 8 MSC S-8 PART-2 $4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0.150 0.000 SREF 2.3000 SQ.FT
(AG9061) MSC S-8 PART-2 $4 SHUTTLECRAFT B1w2H6V3 -5.000 ©0.000 0.150 0.000 LREF 0.6121  FEET
(AGODEZ) MSC $-8 PART-2 S4 SHUTTLECRAFT B1wW2H6V3 $.000 0.000 0,150 0.000 BREF 3.9946 FEET
(AG9063) MSC $-8 PART-2 $4 SHUTTLECRAFT BiW2H6V3 -10,000 0.000 0.150 0.000 XMRP 34.5000 INCH
(AG9D64) MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 -15.000 0.000 0.150 0.000  YMRP 0.0000 INCH
(AG9065) [ MSC $-8 PART-2 $4 SHUTTLECRAFT B1W2HEV3 -25.000 0.000 0.150 0.000 2MRP 6.3960  INCH
SCALE 5.0000 PCT
MACH .25 PAGE 44



JLIP EFFECTIVENESS IN GROUID EFFECT (FULL

EXPOSED SPAN)
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ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORTZT REFERENCE INFORMATION
(RCSO7T) EE MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0.150 0.000 SREF 2.3000 SQ.FT
(RGOD6A) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 15.000 0.150 D.000 LREF 0.6121 FEET
(Bco066) ¢  MSC $-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3 0.000 25.000 0.150 0.000 BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP €.3960  INCH
SCALE s.0000 PCT
MACH 25 PAGE 45



FLAP EFFECTIVENESS

IN GROUND EFFECT (FULL EXPOSED

SPAN)
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ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(FG9070) 8 MSC $-8 PART-2 $4 SHUTTLECRAFT B1W2HEV3 0.060 0.000 0.150 D.000 SREF 2.3000 SQ.FT
(RGO9068 ) MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3 9.000 15.000 0.150 0.000 LREF 0.6121% FEET
(e6¢9066) ¢  MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 25.000 D.150 0.000 BREF 3.9946 FEET
XMRP 41,3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960  INCH
SCALE 3.0000 PCT
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. ANGLE QF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVTR FLAP ° H/B HORIZT REFERENCE INFORMATION
(RG9070) Eg MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0.150 0.000 SREF 2.3000 SQ.FT
(RGO06E8) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 15.000 0.150 0.000 LREF 0.6121 FEET
(8690661 ¢  MSC S$S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 25.000 0.150 -0.000 BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
2ZMRP 6.3960  INCH
SCALE 5.0000 PCT
MACH .25 PAGE 47
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FLAP EFFECTIVENESS IN GROUND EFFECT CFULL EXPOSED SPAN)
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NORMAL FORCE COEFFICIENT, CN
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORTZT REFERENCE INFORMATION
(RGS070) 9 MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 ©0.000 0.150 0.000 SREF 2.3000 Sa.FT
(RGI0EE ) MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2HEV3 0.000 15.000 0.1350 0.000 LREF a.6121 FEET
(869066) ¢ MSC $-8 PART-2 S4 SHUTTLECRAFT BiwW2H6V3 0.000 25.000 0.150 0.000 BREF 3.9946 FEET
XMRP 41,3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960  INCH
SCALE 5.0000 PCT
MACH 025 PAGE 48



F

LAP EFFECTIVENESS IN GROUND EFFECT (FULL EXPOSED SPAN)

[ et et S A Ll i St St Rl Suis SRR Sha SN ¢ LA
B
L 4
L 4
4 -
.3 ]
.2
-1
w » 4
I .0
© - Mw .
-.1
-.2
-.3
- b
-.4
b -4
5 .'- A L i i i 4 A ] 'l 2 i i L 4. i A Y I A i N A 'l A 1 L A L i i A A L A i
“*Iys -10 -5 o s 10 1s 20 23 30
ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORTZT REFERENCE INFORMATION
{RG9974G) g MSC S~-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 G.000 0.000 0.150 0.000 SREF 2.3000 8Q.FT
(RG9DER MSC 3-8 PART-~2 S4 SHUTTLECRAFT B1W2HEV3 0,000 15.000 0.150 0.000 LREF 0.6121 FEET
(2690663 < MSC S-8 PART-2 S4 SHUTTLECRAFT Bi1W2HEV3 0.000 25.000 0.150 0.000 BREF 3.9946 FEET
XMRP 41.3960 TNCH
YMRP 0.0000 INCH
ZMRP §.3960 INCH
SCALE 3.0000 PCT
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ANGLE OF ATTACHK, ALPHA., DEDBREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(AG9O79) g MSC $-8 PART-2 S4 SHUTTLECRAFT BIW2HE6V3 0.000 0.000 Q0,150 0.9000 SREF 2.3000 SQ.FT
(AG9O68) MSC S-8 PART-2 84 SHUTTLECRAFT B1W2H6V3 0.000 15,000 0.150 0.000 LREF 0,6121 FEET
(AG9066) O MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 25.000 0.150 0.000 BREF 3.9946 FEET
. XMRP 34,5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 3.0000 PCT
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~“1.6 -1.4 -1.2 -1.0 -0.8 -0.8 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.8 1.8 2.0
NORMAL FORCE COEFFICIENT, CN ‘
DATA SET SYMEOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(AG9070) g MSC S-8 PART-2 $4 SHUTTLECRAFT BiW2HEV3 0.000 ©0.000 ©.150 0.000 SREF 2.3000 SQ.FT
(AGSD68) MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 15.000 0.150 0.000 LREF 0.6121  FEET
(ac9066) &  MSC S-8 PART-2 $4 SHUTTLECRAFT B1W2HGV3 0.000 25.000 O0.150 0.000 BREF 3.9946  FEET
] XMRP 34,5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 - INCH
SCALE 5.0000 PCT
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DATA SET SYMECL
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(RGI067)
(Reoo69) O

CONFIGURATION DESCRIPTION

MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HGEV3
MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3

MACH « 25
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15.600
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0.000
0.000
0.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

2.3000
Q.6121
3.9946
41.3960
0.0000
6.3960
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PAGE
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FLAP EFFECTIVENESS IN GROUND EFFECT (0.60 EXPOSED SPAN)

1] YT

L At slnd Seuih st St Sl Sunl Sl el S St St Sl S AR 0N ]
: ]
r 4
43 - —
r -
I -4
o -
40 e
i -4
r -4
.33

SR LER
U |

CA

TV Tt

IR N A O B |

T Ty

/ . /\_LAArA'A '

Trrr

'

LI
I

AXIAL FORCE COEFFICIENT,

LRI

-
.IIIT

H\ \
\

1 0 b 1

TI1 171
Ll 1 1

~.08
-.10
-.18
- zu C 1 A AL L i L L L i ' IS L i A L i i ' i . i L 1 1 Y A 1. e 'l i i A i i 1 A ]
cSlas ~10 -5 o s 10 15 20 2s 30
ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORTZT REFERENCE INFORMATION
(RGSG70) Eg © MSC $-8 PART-2 54 SHUTTLECRAFT B1W2HEV3 0.000 ©0.000 0.150 0.000 SREF 2.3000 Sa.FT
(RGSD67) MSC S-8 PART-2 S4 SHUTTLECRAFT B1wW2HEV3 0.000 15.600 0.150 0.000 LREF 0.6121 FEET
(RG9069) O  MSC S-8 PART-2 S4 SHUTTLECRAFT B1wW2HEV3 0.000 45.600 0.150  0.000 BREF 3.9946 FEET
) XMRP 41,3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960  INCH
SCALE 5.0000 PCT
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ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DE3SCRIPTION ELEVTR FLAP H/B HORT2T REFERENCE INFORMATION
(RG2O70) EE MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 0.000 0.150 0.000 SREF 2.3000 $Q.FT
(RGONGT) MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2HEV3 0.000 1%.600 0.150 0.000 LREF 0.6121 FEET
(Rc9069) )  MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 45.600 0.150 0.000 BREF 3.9946 FEET
XMRP 41,3960 INCH
YMRP 0.0000 INCH!
ZMRP 6.3960  INCH
SCALE s.0000 PCT
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NORMAL FORCE COEFFICIENT, CN

DATA SET SYMBOL  CONFIGURATION DESCRIPTICON ELEVTR FLAP H/B HOR1ZT REFERENCE INFORMATION
(RG9070) Eg MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 0.000 0,150 0.000 SREF 2.3000 SQ.FT
(RG9067 ) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 ¢ 0.000 15.600 0.150 0.000 LREF 0.6121 FEET
(Re9069) <) MSC S$-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 45.600 0.150  0.000 BREF 3.9946 FEET
: : XMRP 41.3960 INCH
YMRP 0.0000 INCH

ZMRP 6.3960  INCH

SCALE $.0000 PCT
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. ANGLE OF ATTACK., ALPHA, OEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION' ELEVIR FLAP H/B HORTZT REFERENCE INFORMATION
(RGOO7D) g MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0.150 0.000 SREF 2.3000 SQ.FT
(RGONET) MSC S$-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 15.600 0.150 0.000 LREF 0.6121 FEET
(RG3069) ¢  MSC $-8 PART-2 S4 SHUTTLECRAFT BiwW2HEV3 0.000 45.600 0.150 0.000 BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 6.0000 INCH
ZMRP 6.3960 INCH
: SCALE $.0000 PCT
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMEOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(AG9070) g MSC S-8 PART-2 S4 SHUTTLECRAFT BiW2H6V3 0.000 0.0aG0 g.150 0.0a0 SREF 2.3000 SQ.FT
(AGS0E7) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 G.000 15.600 0.150 0.000 LREF 0.6121 FEET
(AG9069) ¢  MSC S-8 PART-2 S4 SHUTTLECRAFT BI1W2H6EV3 0.000 45.600 0.150 0.000 BREF 3.9946 FEET
XMRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE S .0000 PCT
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NORMAL FORCE COEFFICIENT., CN

DATA SET SYMBOL CONFIGURATION DESCRIPTION

ELEVTR FLAP H/8 HOR12ZT REFERENCE INFORMATION
{AG9070) g MSC S~-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0.150 0.000 SREF 2.3000 SQ.FT
(AGO067) MSC S-8 PART-2 S4 SHUTTLECRAFT Biw2H6V3 0.000 15.600 G.150 0.000 LREF 0.6121 FEET
(AG9069) O MSC S-8 PART-2 S4 SHUTTLECRAFT B1wW2HEV3 0.000 45,600 0.150 0.000 BREF 3.9946 FEET
XMRP 34.5000 INCH
YMRP 0.0000 TNCH
ZMRP 6.3960 INCH
SCALE $.0000 PCT
MACH .25
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ANGLE OF ATTACK, ALPHA, DEGREES

CONFIGURATION DESCRIPTION ELEVIR FLAP

MsC
MSC
MSC
MSC

8 PART-2 S4 SHUTTLECRAFT B1w2HEV3 0.000 0,000
8 PART-2 S4 SHUTTLECRAFT B1W2HGV3 0.000 0.000
& PART-2 S4 SHUTTLECRAFT BiW2H6V3 0.000 0.000
8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000

.25

13

H/B
Q.150
0.150
0.150
0.150

HORIZT

0.000
-2.000
~4.000
-6.000

REFERENCE INFORMATION

SREF
LREF
BREF
. XMRP
YMRP
ZMRP
 SCALE

2.3000 SQ.FT
0.6121 FEET
3.9946 FEET
41.3960 INCH
0.0000 INCH
6.3960 INCH
$.0000 PCTY
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EFFECT OF HORIZONTAL TAIL INCIDENCE IN GROUND EFFECT
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVIR FLAP H/B HORTZY REFERENCE INFORMATION
(RGOO70) EQ MSC $-8 PART-2 S4 SHUTTLECRAFT B1wW2HGV3 0.000 0.000 0.150 0.000 SREF 2.3000 Sa.FT
(RG9101) MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0.150 -2.000 LREF 0.8121 FEET
(RGSO71) MSC S§-8 PART-2 S4 SHUTTLECRAFT B1wW2H6V3 0.000 0.600 0.150 -4.000 BREF 3.9946 FEET
(RG9O72) MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2HGV3 0.000 0.000 D.150 -6.000 XMRP 41.3960 TNCH
YMRP 0.0000 INCH
2ZMRP 6.3960  INCH
SCALE 5.0000 PCT
MACH «25 PAGE 60



EFFECT OF HORIZONT

AL TAIL INCIDENCE IN GROUND EFFECT
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ANGLE OF ATTACK, ALPHA, DEGREES :
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(RGSO70) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 ° 0.150 0.000 SREF 2.3000 SQ.FT
(RG9101) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 0.000 0.150 -2.000 LREF 0.6121 FEET
(RG9071) MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0.150 -4.000 BREF 3.9946 FEET
(RG9072) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HGV3 0.000 9.000 0.150 -6.000 XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP €.3960  INCH
SCALE $.0000 PCT
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NORMAL FORCE COEFFICIENT, CN
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP MH/B HORIZ2T REFERENCE INFORMATION
(RG9D70) 8 MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 G.000 0.150 0.000 SREF 2.3000 SQ.FT
(RG9101) MSC S~8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 - 0.150 -2.000 LREF g.6121 FEET
(RG2O71) MSC S-8 PART~2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0.150 -4.000 BREF 3.9946 FEET
(RG9O72) MSC S~8 PART-2 S4 SHUTTLECRAFT B1W2HSEV3 0.000 0.000 0.150 -6.0Q0 XMRP 41,3960 INCH
YMRP 0.0000 TNCH
ZMRP 8,.3960 INCH
SCALE 5.000Q0 PCTYT
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EFFECT OF 'HORIZONTAL TAIL INCIDENCE IN GROUND EFFECT
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ANGLE OF ATTACK, ALPHA., DEGREES
DATA SET SYMEOL  CONFIGURATION DESCRIPTION ELEVIR FLAP H/B HORTZT REFERENCE INFORMATION
(RG9070 ) g MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HGV3 0.000 a.000 0.150 0.000 SREF 2.3000 SQ.FT
(RG9101 ) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 0.000 0.150 +-2.000 LREF 0.6121 FEET
(RGSO71 ) MSC S-8 PART-2 S4 SHUTTLECRAFT BiW2H6V3 0.000 0.000 0.150 -4.,000 BREF 3.9946 FEET
(RGOOT2) MSC S-8 PART~2 S4 SHUTTLECRAFT B1W2H6EV3 0.000 0.000 0.150 -6.000 XMRP 41,3960 "INCH
I YMRP 0.00Q00 INCH
ZMRP 6.3960  INCH
SCALE 5.0000 PCT
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-1.8
- 4
-z ° i A i L 4 i A A i s ' A A i L A L A A A I A L A Il
Y -10 0 s 10 18 20 23 30
1
ANGLE OF ATTACK, ALPHA.,' ' DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(AG9070) g MSC $-8 PART-2 S4 SHUTTLECRAFT B1w2H6EV3 0.000 0.000 0.150 0.000 SREF 2.3000 SQ.FT
(AG9101) MSC S-8 PART~2 S4 SHUTTLECRAFT Biw2HEV3 0.000 0.000 0.150 -2.000 LREF 0.6121 FEET
(AGO071) MSC S-8 PART-2 S4 SHUTTLECRAFT Biw2HEV3 0.000 0.000 0.150 -4.000 BREF 3.9946 FEET
(AG9D72) MSC S~8 PART-2 S4 SHUTTLECRAFT B1wW2HG6V3 0.000 0.000 0.150 -6.000 XMRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 TNCH
SCALE $.0000 PCT
MACH .25 PAGE 64



EFFECT

OF HORIZUNTAL TAIL INCIDENCE IN GROUND EFFECT CG AT 0.50 BODY LENGTH
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PITCHING MOMENT COEFFICIENT,

SLAR A o
-
1.9 M
L
1.0
x -
.
o L
0.3
Q.0
-0.3
B
=
-1.0
-
-1.8
2 0 4 -4 2

L1 LA 1 L4t [t A4t | L1 11 't Lt 1L AL A TR

€1 -t

DATA SET SYMBOL

(AGOO070)" g
(AG9101)
(AG9071)
(AG9072)

MACH

a1 L1t 41

NORMAL FORCE COEFFICIENT, CN

CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORM

MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3 0.000 0.000 0,150  0.000 SREF 2.3000
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0.150 -2.000 LREF 0.6121
MSC S-8 PART-2 S4 SHUTTLECRAFT BI1W2HEV3 0.000 G.000 0.150 =-4.000 BREF 3.9946
MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3 0.000 0.000 0.150 -6.000 XMRP 34.5000
YMRP 0.0000
ZMRP 6.3960
SCALE 5.0000
«25 . PAGE
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NORMAL FORCE COEFFICIENT, CN

-0.8

-0.8

-1.0

-1.2

~1.4

-1.8

-15

DATA SET SYMBGL
(RG9O73) EQ
(RCSO74)
(RG9102)
(RG9103)
(RG9105)
reoarsy N

MACH

CONFIGURATION DESCRIPTION

MSC
MSC
MSC
MSC
MsC
MSC

PART-2
PART~-2
PART-2
PART-2
PART-2

S-8
s-a
s8-8
S-8
s$-8
S-8 PART-2

l25

84
sS4
54
84
54
b-1)

SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFTY
SHUTTLECRAFT

B1W2HEV3L
B81W2H6V3L
B1wW2HEV3L
B1w2H6V3L
B1wW2HEVIL
B1W2HEV3L

5
ANGLE OF ATTACK.

ELEVTR
0.000
0.000

~13.000
-15.000
-30.000
-30.000

ALPHA,

FLAP
45.600
45.000
45.600
45.000
45.600
45.000

13

H/B
0.130
0.150
0.150
0.130
0,150
0.150

DEGREES

HORTZT
~-€.000
-6.000
-6.000
-6.000
-8.000
-¢.,000

illlllllilllllllllll

(]

t
O Lt

REFERENCE INFORMATION

SREF
LREF
EREF
XMRP
YMRP
ZMRP
SCALE

2.3000
0.6121
3.9948
41.3960
0.00090
6.3980
3.0000

PAGE
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FEET
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INCH
TNCH
TNCH
PCT
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Tr
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-.20

FE |

-15

)
DATA SET SYMBOL

(RG9073)
(RG9G74)
(RG9102)
(RG9103)
(RG9105)
(RG907R)

MACH

3

ANGLE QF ATTACK,

CONFIGURATION DESCRIPTION

MsC
MSC
MSC
MSC
MSC
MSC

wounne

-8 PART-2
-8 PART-2
-8 PART-2
-8 PART-2
-8 PART-2
-8 PART-2

.23

sS4
sS4
54
sS4
sS4
S4

SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT

2]

BiweHeV3L
B1W2HEV3L
B1W2HEV3L
B1W2HS6V3L
Bi1W2HEVIL
Biw2HEV3L

ELEVTR
0.000
0.000

-15.000
~15.000
-30.000
-30.008

10

ALPHA,

FLAP

45.600
45.Q00
45.600
45.000
45,600
45.000

13

DEGREES

H/B
0.150
0.150
0.150
0.150
0.150
0.150

HORTZT
-6.000
-6.000
-6.000
-6.000
-6.000
-6.000

o
=]

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

2.3000
0.6121
3.9946
41.3960
0.0000
6.3960
$.0000

PAGE

SQ.FT
FEET
FEET
INCH
INCH
TNCH
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMmEeL CONFIGURATION DESCRIPTION : ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(RG9073) g MSC S-8 PART-2 s4 SHUTTLECRAFT B1W2HEV3IL 0.000 45,600 0.150 -6.000 SREF 2.3000 SQ.FT
(RG9074) MSC sS-8 PART-2 sS4 SHUTTLECRAFT B1w2HEV3IL 0.000 45.000 0.150 ~-6.00G LREF 0.6121 FEET
(RG9102) MSC S$-8 PART-2 sS4 SHUTTLECRAFT B1w2HEVIL -15.000 45.600 0.150 -6.000 8REF 3.994¢ FEET
(RG9103) MSC $-8 PART-2 sS4 SHUTTLECRAFT BiW2HEVIL -15,000 43.000 0.150 ~6.000 XMRP 41,3960 INCH
(RG9105) MSC $-8 PART-2 54 SHUTTLECRAFT B1WZHGV3L -30.000 45.600 0.150 -6.000 YyMRP 0.0000 INCH
(RGSO78) D MSC S-8 PART-2 84 SHUTTLECRAFT B1w2H6V3L -30.000 43,000 0.150 ~-6.000 ZMRP 8,.3960 INCH
SCALE 3.0000 PCT
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ELEVATOR EFFECTIVENESS WITH MAX FLAPS AND HORIZT IN GROUND EFFECT
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~-1.8 -1.4 -1.2 -1.0 -0.8" -0.8 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

NORMAL FORCE COEFFICIENT, CN

1.2 1.4 1.8 1.8 2.0

DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/8 HORIZT REFERENCE INFORMATION
(RG9O73) g MSC S-8 PART-2 S4 SHUTTLECRAFT Bi1W2H6V3L 0.000 45,600 0.150 -6.000 SREF 2.3000 SQ.FT
(RGOD74) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L 0.000 45.000 0.150 -6.000 LREF 0.6121 FEET
(RG9102) MSC S-8 PART-2 S4 SHUTTLECRAFT BIw2H6V3L ~15.000 45,600 0.150° -6.000 BREF 3.9946 FEEY
(RG9103) MSC S-8 PART-2 S4 SHUTTLECRAFT B1wW2HGV3L ~15.000 45,000 0.150 -6.000 XMRP 41.3960 INCH
(RGS105) MSC 8-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L -30.000 45.600 0.150 ~6.000 YMRP 0.0000 TNCH
(RG9078) D MSC s-8 PART-Z §4 SHUTTLECRAFT B1w2H6V3L ~30.000 45.000 0.150 ~6.000 2ZMRP 8.3960 INCH
SCALE . 5.0000 PCT
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMeor CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HOR1IZT REFERENCE INFORMATION
(RG9O73) g MSC S-8 PART-2 S4 SHUTTLECRAFT BiW2HEV3L 0.000 45,600 0.150 -6.000 SREF 2.3000 SQ.FT
({RG3074) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HGV3L 0.000 45,000 0.150 -6,000 LREF 0.6121 FEET
(RG9102) MSC S$-8 PART-2 S4 SHUTTLECRAFT BIW2HGV3L -15.000 45,600 0.150 -6.,000 BREF 3.9946 FEET
(RG9103) MSC S-8 PART-2 S4 SHUTTLECRAFT Bi1W2H6V3L -15.,000 48 .000 0.150 -6.000 XMRP 41.3960 ITNCH
(RC9108) MSC S-8 PART-2 S4 SHUTTLECRAFT Bi1W2HEV3L -30.000 45.600 0.150 -6,000 YMRP 0.0000 INCH
(RG9O7e ) D MSC S~8 PART-2 S4 SHUTTLECRAFT Biw2H6V3L -30.000 43,000 0.150 ~-6.000 ZMRP 6.3960 INCH
SCALE $.00090 PCY
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATICON DESCRIPTICN ELEVTR FLAP H/B HOR1ZT REFERENCE INFORMATION
(AGSO73) g MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2HEV3L 0.000 45,600 0.150 -6,000 SREF 2.3000 SQ.FT
(AG9074) MSC S-8 PART-2 S4 SHUTTLECRAFT Bilw2H6V3L 0.000 45,000 0.150 -6.000 LREF 0.6121 FEET
(AG9102) MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6GV3L ~-15.000 45,600 0.150 -~-6,000 BREF 3.9946 FEET
(AG9103) MSC S-8 PART-2 S4 SHUTTLECRAFT B1WZHEV3L ~15,000 45.000 0.150 -6,000 XMRP 34.%000 INCH
(AG9105) MSC S~8 PART-2 S4 SHUTTLECRAFT Bilw2H6V3L ~30.000 45,600 0.150 -6.000 YMRP 0.0000 INCH
(AGSO7R) D MSC S-8 PART-2 S4 SHUTTLECRAFT B1wW2HG6V3L ~30.000 45,000 0.150 -6.000 2MRP 6.3960 INCH
. SCALE $.0000 PCT
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NORMAL FORCE COEFFICIENTs CN
DATA SET SYMEOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HOR12T REFERENCE INFORMATION
{AGOS073} Eg MSC S$-8 PART-2 84 SHUTTLECRAFT B1W2H6V3L 0.000 45,600 0.150 ~6.000 SREF 2.3000 SQ.FT
(AGD9074) MSC 5-8 PART-2 S4 SHUTTLECRAFT B1wW2H6EV3L 0.000 45,000 0.150 -6,000 LREF 0.6121 FEET
({AG91D2) MSC S-8 PART-2 S4 SHUTTLECRAFT BiwW2H6VIL -15.000 45,600 0.150 -6,.000 BREF 3.9946 FEET
(AG9103) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L -15,000 45,000 0.150 -6.000 XMRP 34.5000 INCH
(AG910S5) MSC 5-8 PART-2 S4 SHUTTLECRAFT S1W2H6V3L ~30.000 45,600 0.150 -6.000 YMRP 0.0000 INCH
{AGO078) E} MSC $-8 PART-2 S$4 SHUTTLECRAFT B1W2H6V3L ~-30.000 4% ,000 0.150 -6.000 ZMRP €,.3960 TNCH

SCALE $.0000 PCT
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NORMAL FORCE COEFFICIENT.

DATA SET SYMEOL

(RG9079)
(RG9080)
(RG9083)
(RG908&4)
(RG9087)
(RG9D88)
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PART-2
PART-2

PART-2

PART-2
PART-2

«25

s4
sS4
S4
sS4
sS4
sS4

j ANGLE OF

CONFIGURATION DESCRIPTION

SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT

]

B1W2HEVIL
B1W2HEV3L
B1W2HEV3L
B1W2HEV3L
B1W2HEV3L
S1W2HEV3L

5
ATTACK,

ELEVTR
~30.000
-30.000
~15.000
~-15,000

0.000
0.qoo

ALPHA,

13

FLAP

13.600
15.000
15.600
15.000
15.600
15.000

H/B
0.150
0.150
0.150
0,150
0,150
0.150

DEGREES

HORIZT
-6.000
~-6.000
-6.000
~6.000
~6.000
-6.000

REFERENCE INFORMATION

SREF

LREF

BREF
XMRP
YMRP
ZMRP

SCALE

2.3000
0.6121
3.9946
41.3960
0.0000
6.3960
5.0000
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DATA SET SYMBOL

(RG9079)
(RGS0R0)
(RG9083)
(RGO08B4)
(RGSO8BT)
(RG908R)

:
3

)

MACH
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MSC
MSC
MSC
MSC
MSC

oo n
)

a
-8
-8 PART-2
-8
8
L

PART-2
PART-2

PART~2

PART-~2
PART-2

«25

84
54
S4
sS4
sS4
S4

CONFIGURATION DESCRIPTION

SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAET
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT

Blw2HeV3IL
BiW2HEV3IL
B1W2HEVIL
Bi1wW2HEV3L
B1W2HEV3L
Biw2HEeV3L

ACK,

ELEVTR
-30.000
-30.000
-13.000
~-15.000

0.000
0.000

10

ALPHA,

13

FLAP

15.600
15.000
15.600
15.000
15.600
15.000

H/B

0.150
0.150
0.150
0.150
0.150
0.150

DEGREES

HOR12T
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-6.000
~6.000
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(7]
o

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

2,3000
0.6121
3.9946
41,3960
0.0000
6.3960
5.0000
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/8 HORIZT REFERENCE INFORMATION
(RGO9O79) 8 MSC S-8 PART~2 S4 .SHUTTLECRAFT B1w2HEV3L -30.000 15.600 0.150 -6,000 SREF
(RGO0DAG) MSC S-8 PART-2 S4 SHUTTLECRAFT BiW2HEV3L -30.000 15.000 0.150 ~6.000 LEEP g:?g? ggé:’T
(RG90483) MSC S$-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L ~-15.000 15.600 0,150 -6.000 BREF 3.9946 FEET
(RG9084) MSC $-8 PART-2 S4 SHUTTLECRAFT BiW2H6V3L -15.000 15.000 0.150 -6,000 XMRP di.3960 TNCH
(RGS087) MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3L 0.000 15.600 0.150 -6.000 YMRP D.DDDD INCH
{RG9ORA) D MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L 0.000 15.000 0.150 -6.000 ZMRP 6:3960 INCH
SCALE 5.0000 PCT
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' NORMAL FORCE COEFFICIENT., CN
DATA SET sSYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZ2T REFERENCE INFORMATION
(RG9079) 8 MSC S-8 PART-2 S4 SHUTTLECRAFT Biw2HeV3L -30.000 15.600 0.150 -6.000 SREF 2.3000 SQ.FT
(RG908D) MSC $-8 PART-2 54 SHUTTLECRAFT B1W2H6V3L -30.000 15.000 0.150 ~6.000 LREF 0.6121 FEET
(RG90R3) MSC S-8 PART-2 S4 SHUTTLECRAFT BiwW2H6V3L ~15.,000 15.600 0.150 ~-6.000 BREF 3.9946 FEET
(RG90AL)Y MSC S-8 PART-2 S4 SHUTTLECRAFT Biwz2HevV3L -15.000 15.000 0,150 -6.000 XMRP 41.3960 TNCH
(RGODRT) MSC S-8 PART-2 S4 SHUTTLECRAFT BiW2HEV3L 0.900 15,600 0.150 -6.000 YMRP 0.0000 INCH
(RG90RE) D MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L 0,000 15.000 0.150 -6.000 ZMRP 6.3960 INCH
SCALE $.0000 PCY
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION D_ESCR!FTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(RG9O79) 8 MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3L -30.000 15.600 0.150 -6.000 SREF 2.3000 SQ.FT
(RG90AD) MSC S~8 PART-2 S4 SHUTTLECRAFT B1w2HEV3L -30.000 15.000 0.150 -6.0080 LREF 0.6121 FEET
(RCOORS) MSC S-8 PART-2 S4 SHUTTLECRAFT BIiW2HEV3IL -15.000 15.600 0.150 -6.000 BREF 3.9946 FEET
(RG908A) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L -15.000 15.000 0.150 -6.000 XMRP 41,3360 INCH
({RGOOAT) MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3L 0.000 15.600 0.150 -6.000 YMRP 0.0000 INCH
(reo98a) [\ MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L 0.000 15.000 0.150 '-6.000 ZMRP 6.3960  INCH
: SCALE 5.0000 PCT
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORTZT REFERENCE INFORMATION
(AG9079) EQ MSC S-8 PART-2 $4 SHUTTLECRAFT B1W2HEV3L -30.000 1%.600 0.150 -6.000 SREF 2.3000 Sq.FT
(AG908D) MSC S-8 PART-2 S4 SHUTTLECRAFT S1WaHEV3L ~-30.000 15,000 0.150 -6.000 LREF 0.6121 FEET
(AGS083) MSC $-8 PART~2 54 SHUTTLECRAFT B1W2HGEV3L -15.008 15.600 0.150 -6.000 BREF 3.9946 FEET
(AC9084) MSC S-8 PART-2 $4 SHUTTLECRAFT BiW2HGV3L -15.000 15,000 0.150 -6.000 XMRP 34.5000 INCH
(AG9D87) MSC S-8 PART-2 S4 SHUTTLECRAFT BiW2HEV3L 0.060 15,600 0.150 -6.000 YMRP 0.0000 INCH
(a69088) [\  MSC 3-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L 0.000 13.000 0.150 ~6.000 2ZMRP 6.3960  INCH
SCALE 5.0000 PCT
te
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DATA SET SYMBOL CONFIGURATION DESCRIPTION _ ELEVTR FLAP H/B HOR12T REFERENCE INFORMATION
(AG9079) g MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L -30.000 15.600 0.150 -6.000 SREF 2.3000 SQ.FT
(AG9080) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L -30.000 15.000 0.150 -6.000 LREF 0.6121 FEET
(AGS083) MSC S~8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L -15,000 15.600 0.150 -6.000 BREF 3.9946 FEET
(AG9U84) @ MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L -15.000 15.000 0.150 -6.000 XMRP 34.5000 INCH
(AG9DA7) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L 0.0C00 15.600 0,150 -6.000 YMRP 0.0000 INCH
(acenea)y [ MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L ‘ 0.000 15.000 0.150 -6.000 2MRP 6.3960  INCH
SCALE 5.0000 PCT
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(ELEVATOR EFFECTIVENESS WITH MAX FLAPS IN GROUND EFFECT
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVIR FLAP H/8 HORI2ZT REFERENCE TNFGRMATION
(RGS120) 8 MSC S-8 PART~2 S4 SHUTTLECRAFTE1W2V3HGL -30,000 45.000 0,150 0©0.000 SREF 2.3000 SQ.FT
(RGS121) MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2VIHEL -30.000 45.600 0.150 0.000 LREF 0.8121 FEET
(B63092) MSC S$~8 PART-2 S4 SHUTTLECRAFT B1wW2HGV3L -15.000 45.600 0.150 0.000 BREF 3.9948 FEET
(RG9093) MSC S-8 PART-2 S4 SHUTTLECRAFT BiW2HEV3L -15.000 45.000 0.150 0.000 XMRP 41,3960 INCH
(RG9096) MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L 0.000 45,600 0.150 ©.00G YMRP 0.0000 INCH
(r69097) [ MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L 0.000 45.060 0.150 0.000 ZMRP 6.3960  INCH
SCALE s.0000 3
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMECOL CONFIGURATION DESCRIPTION ELEVTIR FLAP H/B . HORIZT REFERENCE INFORMATION
(RG9120) Eg MSC S-8 PART-2 $4 SHUTTLECRAFTB1W2V3HEL -30.000 45.000 0.150 0.000 SREF 2.3000 SQ.FT
(RG9121) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6L -30,000 45.600 0.150 0.000 LREF 0.8121 FEET
(865092) MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2HEV3L -15.000 45.600 0.150 0.000 BREF 3.9946 FEET
(RGOD93) ‘MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L ~15.000 45.000 0.150 0.000 XMRP 41.3960 INCH
(RGSV9E) MSC S$-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L 0.000 45.600 0.150 0.000 YMRP 0.0000 INCH
(RG9097) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L 0.000 45.000 0.15%0 0.000 2ZMRP 6.3960  INCH
SCALE 5,0000 PCT
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ANGLE OF. ATTACK, ALPHA, DEGREES
DATA SET SYMEOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HOR1ZT REFERENCE INFORMATION
(RG9120) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3HGL -30.000 45.000 0.150 0.000 SREF 2.3000 Sa.FT
(RG9121) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3HEL -30.000 45.600 0.150 0.000 LREF 0.8121 FEET
(869092) MSC S$-8 PART-2 S4 SHUTTLECRAFT B1W2HGV3L -15.000 45.600 0.150 0.000 BREF 3.9946 FEET
(RG9093) MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6EV3L -15.000 45.000 0.150 0.000  XMRP 41.3960 INCH
(F59096) MSC S$-8 PART-2 S4 SHUTTLECRAFT B1W2HGEV3L 0.000 45.600 0.150 0.000 YMRP 0.0800 INCH
(RG9097) [} MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L 0.000 45.doo 0.150 0.000 2ZMRP 8.3960  INCH
SCALE $.0000 rCT
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ELEVATOR EFFECTIVENESS WITH MAX FLAPS IN GROUND EFFECT
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NORMAL FORCE COEFFICIENT, CN
DATA SET SYMEGL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(RG9120) Q MSC S-8 PART-2 S4 SHUTTLECRAFTEB1W2V3HGEL -30.000 45,000 0.150 0.000 SREF 2.3000 SQ.FT
(RG9121) MSC S-8 PART-2 S48 SHUTTLECRAFTEB1W2V3H6L -30.000 45,600 0.150 0.000 LREF 0.6121 FEET
(BG9092) MSC S-8 PART-2 S4 SHUTTLECRAFT BI1W2H6V3L -15.000 45.600 0.150 0.000 BREF 3.9946 FEET
(RG9093) MSC S~8 PART-2 S4 SHUTTLECRAFT Biw2HEV3L -15.000 45,000 0.150 0.000 XMRP 41 .3960 INCH
(RG9DIE) MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L 0.000 45,600 0.150 0.000 YMRP 0.0000 TNCH
(RG9D97) D MSC S~-8 PART~2 S4 SHUTTLECRAFT BiW2H6V3L 0.000 45.000 0.150 0.000 2ZMRP 6.3960 TNCH
. SCALE 5.0000 PCT
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ELEVATOR EFFECTIVENESS WITH MAX FLAPS IN GROUND EFFECT
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(RG9120) 8 MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3H6L -30.000 45.000 0.150 0.000 SREF 2.3000 SQ.FT
(RG9121) MSC $-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6EL -30.000 45.600 0.150  0.000 LREF n.6121 FEET
(BG9092) MSC S-R PART-2 S4 SHUTTLECRAFT B1W2HGEV3L -15.000 45.600 0,150  0.000 BREF 3.9946 FEET
{RG9093) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L -15.000 45,000 0.150 0.000 XMRP 41.3960 INCH
(RG9096) MSC $-8 PART-2 $4 SHUTTLECRAFT B1W2HEV3IL 0.000 45.600 0.150  0.000 YMRP 0.0000 INCH
(RGomo7) [ MSC $-8 PART-2 S4 SHUTTLECRAFT BI1w2HEV3L 0.000 45.000 0.150  0.000 2ZMRP 6.3960  INCH
SCALE 5.0000 PCT
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ANGLE OF ATTACK, ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(AG9120) MSC $-8 PART-2 S4 SHUTTLECRAFTE1W2V3HSL -30.000 45.000 0.150 0.000 SREF 2.3000 SQ.FT
(AG9121) MSC $-8 PART-2 S4 SHUTTLECRAFTE1W2V3HEL -30.000 45.600 D0.150  0.000 LREF 9.8121 FEET
(AG9092) MSC S-8 PART-2 S4 SHUTTLECRAFT E1W2HEV3L -15.000 45,600 D0.150  0.000 BREF 3.9946 FEET
(AC9093 ) MSC S-8 PART-2 S4 SHUTTLECRAFT B1WBHEV3L -15.000 45.000 0.150  0.000 XMRP 34.5000 - INCH
(AC9096) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L 0.000 45.600 0.150  0.000 YMRP 0.0000 INCH
(Ac9D97) [ MSC S-8 PART-2 S4 SHUTTLECRAFT E1wW2HEV3L 0.000 45.000  0.150  0.000 ZMRP 6.3960  INCH
SCALE 5.0000 FCT
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NORMAL FORCE COEFFICIENT., CN
DATA éET SYMEOL CONFIGURATI™N DESCRIPTION ELEVTR FLAP H/B HOR1ZT REFERENCE INFORMATION
(AG9120) R MSC S$~-8 PART-2 S4 SHUTTLECRAFTBIW2V3IHEL -30.000 45,000 0.1%0 0.000 SREF 2.3000 SQ.FT
(AG9121) MSC S-8 PART-2 54 SHUTTLECRAFTBIW2V3H6L ~30.000 45,600 0.1%50 0.0080 LREF 0.6121 FEET
(AG9092) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HSV3L -15,000 45,600 0.159 0.009 BREF 3.9946 FEET
(AG9093) MSC S-8 PART-2 S4 SHUTTLECRAFT Biw2HEV3L -15,000 45.000 0.150 0,009 XMRP 34.35000 TNCH
{AG9096) MSC S-8 PART-2 S4 SHUTTLECRAFT BiweH6eV3L 0,000 45,600 0.150 0.000 YMRP 0.0000 INCH
(a69097) [y  MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L D.000 45,000 0.150 0.000 ZMRP 6.3960 TMCH
SCALE 3.0000 PCT
MACH .25

PAGE 86



[ELEVATOR EFFECTIVENESS WITH MIN FLAPS IN GROUND EFFECT
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' ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMEQL CONFIGURATION DESCRIPTION . ELEVTR FLAP H/B HORTZT REFERENCE INFORMATION
(RGS119) g MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3HEL 0.000 15.000 ©.150 0.000 SREF 2.3000 Sa.FT
(BG9118). MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3HEL 0.000 15.600 G.150  0.000 LREF 0.6121 FEET
(RGS0AS) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HGV3L -15.000 15.000 0.150 0.000 BREF 3.9946 FEET
(RG9090) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L -15.000 15.600 0.150 0.000 XMRP 41.3960  INCH
(RG9112) MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3HGL -30.000 15.000 0.150 0.000 YMRP 0.0000 INCH
(RGO113) MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3H6L -30.000 15.600 0.150 D0.000 ZMRP 6.3960  INCH
SCALE 5.0000 PCcT

MACH .25 ; ,  PAGE 87



ELEVATOR EFFECTIVENESS ¥ITH MIN FLAPS IN GROUND EFFECT

CA

AX1AL FORCE COEFFICIENT,

.30 v "1 TTYTITTT I S S TN TR ey - F'-sr e 1 R S S t 9
r ]
o -
- -
.48 P - —
4 -4
~ -
.40 - ]
S B
o -
F ]
33 - o
L §
[ b
.30
- -+
"' -
- . -
r 3 -
.28 -Afir_15\h> . . h
- 3 \AA :
ad - P ” -
.20 - <4
N -~ J
.18 P
.10 -
— e _
. )é -
.00 e
-.08
~.10
~.13
- 2° C L A i A 4 L A 'l 'y A A A L A i 1 4 A A i i Il L A_- L i i A V'l 'l I 1 L i L 4 ' ]
Teas -10 -8 o s 10 13 20 23 an
ANGLE OF ATTACK., ALPHA. DEGREES :
DATA SET SYMEOL  CONFIGURATION DESCRIPTIGN ELEVTR FLAP H/B HOR1ZT REFERENCE INFORMATION
(RGS119) MSC S-8 PART-2 S4 SHUTTEECRAFTBI1W2V3HGL 0.000 15.000 0.150 0.000 SREF 2.3000 SQ.FT
(869118) MSC S-8 PART~2 S4 SHUTTLECRAFTB1W2V3HEL 0.000 15.600 0.150 0.000 LREF 9.6121 FEET
(RG9DAY) MSC S-8 PART-2 $4 SHUTTLECRAFT BiwW2H6V3L -15,000 15.000 0.150 0.000 BREF 3.9946 FEET
(RG9090) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HBV3L -15.000 15.600 D.150 0.000  XMRP 41.3960 INCH
(RG9112) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6L -30.000 15.000 0.1%0 0.000 YMRP 0.0000 INCH
(R69113) [ MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2VIHEL -30.000 15.600 D0.15%0 0.000 2ZMRP 6.3960 INCH
SCALE $.0000 rCt
MACH .25
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBGL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(RG9119) g MSC S-8 PART-2 S4 SHUTTLECI‘AF:BIN?VBHSL 0.000 15.0600 0.150 0.000 SREF 2.3000 SQ.FT
(BG9118) MSC $-8 PART-2 S4 SHUTTLECRAFTEI1W2V3HEL 0.000 15.600 0.150 0.000 LREF 0.6121 FEET
(RCSO89) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L -15.000 15.000 0.150 0.000 BREF 3.9946 FEET
(RG9090) MSC $~8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L -15.000 15.600 0.150 0.000 XMRP 41.3960 INCH
(RG9112) MSC S-8 PART-2 $4 SHUTTLECRAFTB1W2V3IHEL -30.000 15.000 0.150 0.000 YMRP 0.0000 INCH
(RG9113) [ MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3HEL -30.000 15.600 0.150 0.000 2ZMRP 6.3960 . INCH
SCALE 5.0000 PCT
MACH .29 PAGE 89



ELEVATOR EFFECTIVENESS WITH MIN FLAPS IN GROUND EFFECT
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NORMAL FORCE COBEFFICIENT, CN
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(RGS119) g MSC S-8 PART-2 S4 SHUTTLECRAFTB!NZVBHSL 0.000 15.000 0.150 0.000 SREF 2.3000 SQ.FT
(869118) MSC S-8 PART-2 S4 SHUTTLECRAFTEIW2V3IHGL 0.000 15.600 0.1510 0.000 LREF 0.6121 FEET
(RG9029) MSC S-8 PARY~2 S4 SHUTTLECRAFT Bilw2HeV3L -15.000 15.000 0.150 ° 0,000 BREF 3.9946 FEET
(RG9D90) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HSV3L -15.000 15.600 0.150 G.000 XMRP 41.3960 INCH
(RG9112) MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L ~30.000 15.000 0.150 0.000 YMRP 0.Q000 INCH
(RG9113) D M3C $-8 PART-2 S4 SHUTTLECRAFTE1W2V3HGL -30.000 15.600 0,150 0.000 ZMRP 6.39860 INCH
SCALE 5.0000 PCT
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ELEVATUR EFFECTIVENESS WITH MIN FLAPS IN GROUND EFFECT
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOUL CONFIGURATION DESCRIPTION ELEVTR FLAP H/8B HORIZT REFERENCE INFORMATION
(RG9119) g MSC S-8 PART-2 S4 SHUTTLECRAFTEB1W2V3HS6L 0.000 15.000 0.150 a.009 SREF 2.3000 SQ.FT
(BG9118) MSC S5-8 PART-2 S4 SHUTTLECRAFTE1W2V3IHGL 0.000 15.600 0.150 0.000 LREF 0.6121 FEET
(RG9DORY) MSC S$~-8 PART-2 S4 SHUTTLECRAFT B1WZ2HGV3L -15.000 15.000 0.150 0.000 BREF 3.9946 FEET
(RGS090) MSC S~-8 PART-2 S4 SHUTTLECRAFT BiwW2HEV3L ~-15.000 15.600 0.150 0.000 XMRP 41.3960 TINCH
(RG9112) MSC S-8 PART-2 $4 SHUTTLECRAFTB1W2V3IHGL -30.000 15.000 0.150 0.000 YMRP 0.0000 INCH
(Re9113) [ MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6L -30.000 15.600 0.150 0.000 2ZMRP €.3960  INCH
SCALE 3.00G00 PCT
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ELEVATOR EFFECTIVENESS WITH MIN FLAPS IN GR
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVIR FLAP H/8 HOR12ZY REFERENCE INFORMATION
(AG9118) 8 MSC $-8 PART-2 S4 SHUTTLECRAFTB1W2V3HEL 0.000 15.600 0.150 0.000 SREF 2.3000 SQ.FT
(AC9119) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6EL 0.000 15,000 0.150 0.000 LREF 0.68121  FEET
(AC9089) MSC S-8 PART-2 S4 SHUTTLECRAFT Biw2H6V3L -15.000 15.000 0.150 0.000 BREF 3.9946  FEETY
(AG9090) MSC S-8 PART-2 S4 SHUTTLECRAFT B1wW2H6V3L -15.000 15.600 0.150 0.000 XMRP 34,5000 INCH
(AG9112) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3HGL -30.000 15.000 0.150 0.000 YMRP 0.00060 TNCH
€A69113) [\ MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3H6EL ~30.000 15.600 0.150 0.000 2ZMRP 6.3960  INCH
SCALE 5.000G PCT
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ELEVATUR EFFECTIVENESS WITH MIN FLAPS IN GROUND EFFECT CG AT 0.5 BODY LENGTH
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“1.6 -~-t1.4 -1.2 -1.0 -0.8 -0.8 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.8 1.8 2.0
NORMAL FORCE COEFFICIENT. CN
.DATA SET SYMEBOL CONFIGURATION DESCRIPTICN . ELEVTR FLAP H/8 HOR1IZT REFERENCE INFORMATION
(AGo118) 9 MSC S5-8 PART-2 S4 SHUTTLECRAFTB1W2V3HSL 0.C00 15.600 0.150 0.000 SREF 2.3000 SQ.FT
(AG9119) MSC S-8 PART-2 S4 SHUTTLECRAFTEB1W2V3H6L 0.000 15,000 a.150 0.000 LREF 0.6121 FEET
(AGSOR9) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L ~15.000 15,000 0.150 0.000 BREF 3.9946 FEET
(AG90U90D) MSC S-8 PART-2 S4 SHUTTLECRAFT B1lw2H6V3L ~15.000 15.600 0.150 0.000 XMRP 34.5000 INCH
(AG9112) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3HEL -30.000 15.000 0.150 0.000 YMRP 0,.0000 INCH
(AG9113) D MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3HEL ~30.000 15,600 0.150 0.000 2ZMRP 6.3960 TNCH
SCALE 5.0000 PCT
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(RG9110D)
(RGS111)
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ANGLE OF A

CONFIGURATION DESCRIPTIGN
MSC S-8 PART-2 S4 SHUTTLECRAFT Bi1w2H6V3
MSC S-8 PART-2 S4 SHUTTLECRAFT Biwav3
MSC $-8 PART-2 S4 SHUTTLECRAFT B1vV3

.25

I I n I

L] 10 13
TTACK, ALPHA. DEGREES

ELEVTR  FLAP H/B
0.000 0.000 0.150
0.000 0.150
0.150

HORIZT
0.900

20

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
2ZMRP
SCALE

2.3000
0.6121
3.9946
41.3960
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66,3960
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ANGLE OF ATTACK, ALPHA, DEGREES -
DATA SET SYMBGL  CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION
(RGSO70) 8 MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2HEV3 0.000 0.000 0.150 0.000 SREF 2.3000 SQ.FT
(RGS110) MSC S-8 PART-2 S4 SHUTTLECRAFT Biwa2v3 0.000 0.150 LREF 0.6121 FEET
(R69111) ¢  MSC S-8 PART-2 S4 SHUTTLECRAFT £1v3 0.150 BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
2ZMRP 6.3960  INCH
SCALE 5.0000 PCT
1 : '
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTICN ELEVTR FLAP H/8 HORTZT REFERENCE INFORMATION
(RG9D70) 8 MSC S-8 PART-2 S4 SHUTTLECRAFT B1wW2H6V3 0.000 0.000 0.150 0.000 SREF 2.3000 SQ.FT
(RG9110) MSC $-8 PART-2 S4 SHUTTLECRAFT Biwa2v3 G.000 0.150 LREF 0.6121 FEET
(R69111) )  MSC S-8 PART-2 S4 SHUTTLECRAFT B1v3 0.150 BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP €.3960 INCH
SCALE S .0000 PCT
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CUMPUNENT BUILD-UP IN GROUND EFFECT

CG AT 0.5 BODY LENGTH
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_ ANGLE QF ATTACK., ALPHA., DEGREES
DATA SET SYMEOL CONFIGURATION DESCRIPTION ELEVIR FLAP H/B HORTZT REFERENCE INFORMATION
(AGOO70) g MSC S~8 PART-2 S4 SHUTTLECRAFT BiW2HEV3 0.000 0.000 0,150 0.000 SREF 2.3000 SQ,FT
(AG9110) MSC S$-8 PART-2 S4 SHUTTLECRAFT B1W2v3 0.000 0,150 LREF 0.6121 FEET .
(AG9111) ) MSC S-8 PART-2 S4 SHUTTLECRAFT B1V3 0.150 BREF 3.9946 FEET
XMRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6,3960 INCH
SCALE 3.0000 PCT
MACH 29 PAGE g7



b

1.8

(GROUND EFFECT ¥ITH HAK FLIP 0

ROl S |

EFLECTION

-y -

g

T 1

92

CN

I
|

-
-

NI SN |

i
|
|

I

-0.2

Tr7T

-0.4

SR

NORMAL FORCE COEFFICIENT,

T T

-0.8

T

-a.8

-1.0

~1.4

-i.8

-15

DATA SET SYMBOL

(RG9126)
(RGS154)
(RG91S2)
(RG9097)
(RG9120)

:
2

MACH

]

ANGLE

LLAL e T iy

CONFIGURATION DESCRIPTION

SHUTTLECRAFTB1W2V3H6L
SHUTTLECRAFTEB1W2V3H6EL
SHUTTLECRAFTE1W2V3H6L
SHUTTLECRAFT BiwW2H6V3L
SHUTTLECRAFTBIW2V3HEL
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REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
IMRP

SCALE

2.3000
0.6121
3.9946
41.3960
0.0000
6.3960
3.0000

PAGE

SQ.FT
FEET
FEET
TNCH
INCH
INCH
PCT

o8



.80

.
»
o

T T TTrrY

|
|
A\

T T

i
H

e 4

GROUND EFFECT WITH MAX FLAP

LI A

DEFLECTION

R i

I

TTr T

.30

I St A Sl §

'
[N W s

i
i
'
i
!

CA

Tr.a7r

LBABRIRN

TTIT17r

rrr1ri

TIT 1T

AXIAL FORCE COEFFICIENT,

T T 1T

T1T VT

Tri1rr

-.10

TUv 11

-.13

T7rTrT

-.20

-

!

'

. i

Lot 1 Lltd A A | L1} LA i i I I I A S | TS | . lllllAllll

-
' ]

DATA SET SYMBOL
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CONFIGURATION DESCRIPTION

SHUTTLECRAFTBIW2V3HGL
SHUTTLECRAFTB1W2V3H6EL
SHUTTLECRAFTE1W2V3IHEL
SHUTTLECRAFT S1w2H6V3L
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ANGLE OF ATTACK, ALPHA., DEGREES
DATA SET SYMEOL CONFIGURATION DESCRIPTION ELEVTR  FLAP H/B HORTZT REFERENCE INFORMATION
(RG9126) MSC PART-2 S4 SHUTTLECRAFTEiW2V3HGL -30.000 45.000 0.200 0.000  SREF 2.3000 SQ.FT
(RGS154) MSC PART-2 S4 SHUTTLECRAFTE1W2V3HGL 0.000 45.000 09.300 0,000 LREF 0.6121 FEET
(RG9162) MSC PART-2 S4 SHUTTLECRAFTE1W2V3HGL -30.000 45.000 0.300 0.000 EBREF 33,9946 FEET
{RG9097) MSC PART-2 S4 SHUTTLECRAFT Bilw2H6V3L 0.000 45,000 0.150 0.000 XMRP 41.3960 INCH
(RG9120) MSC PART-2 S4 SHUTTLECRAFTB1W2V3H6L -30.000 45.000 0.150 0.000 YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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GRUUND EFFECT WITH MAX FLAP DEFLECTION

DATA SET SYMEOL CONFIGURATION DESCRIPTION

(RC9126) E} MSC
(RG9154) MSC

(RG9162) MSC
(RG9D97) MSC

(RG9120) MsC

MACH

PART-2
PART-2
PART-2
PART-2
PART-2

.23

54
sS4
sS4
sS4
sS4

SHUTTLECRAFTB1W2V3IHEL
SHUTTLECRAFTE1W2V3H6L
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REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF. 0.6121 FEET
BREF 3.9946 FEEY
XMRP 41,3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH

SCALE 5.0000 PCTY
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GROUND EFFECT WITH MAX FLAP
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVIR  FLAP H/8 HORIZY REFERENCE INFORMATION
(RGO126) g MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2VIH6L -30.000 45,000 0.200 0.000 SREF 2.3000 SQ.FT
(RGO154) MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3HGEL 0.000 45.000 0.300 0.000 LREF 0.6121 FEET
(RG9162) MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3H6L -30.000 45,000 0.300 0.000 BREF 3.9946 FEET
(RG9N97) MSC S-8 PART-2 S4 SHUTTLECRAFT Biw2H6V3L 0.600 45,005 0.150 0.000 XMRP 41.3960 INCH
(RG912T) MSC $-8 PART-2 S4 SHUTTLECRAFTBIW2V3IH6L -30.000 45,0090 0.150 0,000 YMRP 0.0000 INCH
ZMRR 6.3960  INCH
SCALE s.0000 PCT
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GROUND EFFECT WITH M

ST EEE RE

AX_FLAP_DEFLECTION CG

R e Il

AT 0.5

1] r o

\

BODY

LENGTH

N B | ' LI LA R B A
.
I 4
1.8 - e
- -
1.0
X 4
= o
(&) - 4
. Q.3 semmeme—=
— L 1
Z
w o ,
—
(&) - .
— L E
[EH
L 0.0
LLJ -
O .
Q I 4
— - -
zZ N 4
p
o -0.8
pxi - 4
(] B 4
P4 5 4
T I 4
&
— -1,0
— = -
o
- -
-1.5
_2 D —l 'l 1 A 'q 1 i 1 A i ' L 1 'S 4 A 1 A i i A L i ' i 4 L i i 4 L A 't
‘18 -10 -5 o ] 10 13 20 23 30
ANGLE OF ATTACK, ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORTIZT REFERENCE INFORMATION
(AG9126) g MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3HGL -30.000 45.000 0.200 0,000 SREF 2.3000 SQ.FT
(AG9154) MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L 0.000 45,000 0.300 0.000 LREF 0.6121 FEET
(AG9162) MSC S-8 PART-2 S4 SHUTTLECRAFTEIW2V3H6L -30.000 45.000 0.300 0.000 EREF 3.9946  FEET
(AG9097) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HSV3L 0.000 45.000 0.150 0.000 XMRP 34,5000 INCH
(AG9120) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6L -30.000 45.000 0.150 0.000 YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE $.0000 PCT
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GROUND EFFECT WITH MAX FLAP OEFLECTION CG AT 0.5 B

JOY LENGTH

Fto rr LA A LI I TTTITUFERTTYrEOrUra ey PYYTEYTTTIeprrryree Tt Tttt rra Fror
r -
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b~
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» 0.3 — o
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Z P —— b
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— €= sl ~d
[ o b
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" i
L 0.0
Lu -
O -
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— - 4
pd
w g O] 4
£ _o.3 -
> g
L i — —A T
) = ~a .
Z B = |
—
T L i
@]
- -£,0
— =
5 4
-1.8
_2.0 A1 11 i i 1 L2 L A 4 & - i AL L A4 A - | 'l 44 1 i1 Aob A i (I AL 4 V- - . 1 i 4 1 T . ) S D .
-1.8 -3.4 -i.2 ~1.0 -0.8 -0.6 -D.4 -0.2 0.0 0.2 0.4 0.8 0.8 1.0 1.2 1.4 1.8 1.8 2.0
NORMAL FQORCE COEFFICIENT. CN
DAYA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVIR FLAP H/B HORTZT REFERENCE INFORMATION
(AC9126) g MSC S-8 PART-2 S4 SHUTTLECRAFTSIW2V3IHEL -30.000 45.000 0.200 0.000 SREF 2.3000 Sa.FT
(AG9154) MSC $-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6L 0.000 45.000 0.300 0.000 LREF 0.6121 FEET
(AGS162) MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3HEL -30.000 45.000 0.300 0.000 BREF 3.9946 FEET
(AC9097) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3L 0.000 45,000 0.150 0.000 XMRP 34.5000 INCH
(AG9120) MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3HEL ~30.000 45.000 0.150 0.000  YMRP 0.0000 INCH
ZMRP 6.3960  INCH
SCALE 3.0000 PCT
MACH .25 PAGE 104



1.9

CN

-0.2

-0.4

NORMAL FORCE COEFFICIENT,

-0.8

-0.8

-1.0

~-1.2

~-1.4

-1.8

~-13

LIS SR

!

(SROUND EFFECT NITH HIN FLIP DEFLEC

g g

TION.

N -
U NN A W |

|

T

i

1

Aol

1

i

T

T T 171 TT1 1 T 171 TTY TT1T 1T Triryri17?y LR AR DL TTT 'lll TT7T T T™T T !11
|
{

DATA SET SYMBOL

(RG3119)
(RG9112)
{RG9134)
(RG9142)
(RG9151)
{RG9143)

MACH

3

L] Q

ANGLE OF ATTACK,

CONFIGURATION DESCRIPTION

MSC S-
MSC S-
MSC S~
MSC S
MSC S
MSC S

8 PART-2
8 PART-2
8 PART-2
8 PART-2
8 PART-2
8 PART-2

.25

54
54
sS4
sS4
sS4
sS4

SHUTTLECRAFTE1W2V3H6L

SHUTTLECRAFTB1W2V3IH6L

SHUTTLECRAFTB1W2V3H6EL

SHUTTLECRAFTE1W2V3H6L

SHUTTLECRAFTE1W2V3H6L
SHUTTLECRAFTB1W2V3H6L.

ELEVTR
0.000
-30.000
0,000
-30,000
" 0.000
-30.000

10

ALPHA,

FLAP
15.000
15.000
15.000
15.000
15.000
15.000

13

DEGREES

H/B
0.150
0.150
0.200
0.200
0.300
0.300

HORTZT
0.000
0.G00
0.0G0
0.000
0.000
0.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP

SCALE

2.3000
0.6121
3.9946
41.3960
0.0000
6.3960
5.0000

PAGE

SQ.FT
FEET
FEET
INCH
TNCH
INCH
PCT
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CA
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!
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f
¢
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LIRBR LI

.03
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AXIAL FORCE COEFFICIENT,

TYrr

.00

LIR BRI

~.08

. 3 )

T 17171

-.40

b N Y

T 1 11

~-.38

I .

~-.20

-33

DATA SET SYMBOL

(RG9119) E?
(RC9112) @

(RG9134)
(RG9142)
(RG9151)
(Re91433 [

MACH

-3 ]

ANGLE OF ATTACK,

CONFIGURATION DESCRIPTION

MSC
MSC
MSC
MSC
MSC
MSC

PART-2
PART-2
PART-2
PART-2
PART-2
PART-2

023

sS4
sS4
Sa
sS4
sS4
sS4

SHUTTLECRAFTEB1W2V3H6L
SHUTTLECRAF TE1W2V3IH6L
SHUTTLECRAFTB1W2V3H6L
SHUTTLECRAFTB1W2V3HEL
SHUTTLECRAFTBAW2V3IHEL
SHUTTLECRAFTEB1W2V3HEL

ELEVTR
0.000
-30.000
0.000
~30.000
0.000
-30.000

10

ALPHA,

FLAP

15.000
15.000
15.000
15.000
15,000
15.000

15

DEGREES

H/B
0.150
0.150
0.200
0,200
0.300
0.300

HOR12T
0.000
0.000
0.000
0.000
0.000
0.000

2]

b
GLag b ¢

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

2.3000
0.6121
3.9946
41.3960
0.00040
€.3960
3.0000

PAGE

SQ.F7T
FEET
FEET
TNCH
TNCH
INCH
PCT
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,GROUND EFFECT WITH MIN FLAP DEFLECTION
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—
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—
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Y  o.0
W
O r -
Q L 4
- - B
Zz
LﬁJ - R
') -0.8 /
= B /1 4
o] r b
2 A ] -
— v
I - 4
U .
— -1.0
- =
a g
~-1.5
-2.0 1 L L 1 1 M L I Al L L n n X L1 I L 1 " n 1 I L L N N N N "
‘18 -10 -3 o] ] 10 18 20 25 30
ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORTIZT REFERENCE INFORMATION
(RG9119) R MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3H6L 0.000 15.000 0.150 0.000 SREF 2.3000 SQ.FT
(RG9112) MSC S$-8 PART-2 S$S4 SHUTTLECRAFTB1W2V3IHGL ~-30.000 15.000 0.150 0.000 LREF 0.6121 FEET
(RG9134) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6L 0.000 15.000 0.200 0.000 BREF 3.9946 FEET
(RG9142) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3HEL ~30.000 15.000 0.200 0.000 XMRP 41,3960 INCH
(RC9151) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3IHGEL 0.000 15.000 0,300 0.000 YMRP 0.0009 INCH
(RG9143) D MSC S$-8 PART-2 84 SHUTTLECRAFTEB1W2V3IHGL -30.000 15.000 0.300 0.000 zMRP 6.3960 INCH
SCALE 3.0000 PCTY
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GROUND EFFECT WITH MIN FLAP DEFLECTION

rFreoe rrTr T ryorye TYrT YT rrra TIrrTvTTryIrrryer oy vy l L A | L T rys Py
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1.0 I
b L 4
|
(8] I 4
s 0.3 F A S S
’2 + J
w - J
=
U - -
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u / , h
Lo o0 //
(] - o - .
(&) - .
— - 4
Z -
% 4
& -0.8 =
= o / y
o) - -2l 1
pd - .
=
I - J
(&
— -1.0
— | J
a
~1.3
‘_2 0 1 L 1.t L 11 i L 2 A2 A A_i i 41 1t y - A 1 ' 1 L . 3 i L.t 18 1 i1 '] § - i i 4L 4 I L4 i i L
-i.¢ -i.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 ©0D.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
NORMAL FORCE COEFFICIENT, CN
DATA SET SYMBGL  CONFIGURATION DESCRIPTICN ELEVTR FLAP H/B HORTZT REFERENCE INFORMATION
(RG9119) g MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3H6L 0.000 15.000 ©.150 0.000 SREF 2.3000 $a.FT
(RGS112) MSC S-8 PART-2 S4 SHUTTLECRAFTE1WZVIHGL -30.000 15,000 0.150  0.000 LREF 0.6121 FEET
(RCD134) MSC S-8 PART-2 S4 SHUTTLECRAFTE1wW2V3H6L 0.000 15.000 G.200 0.000 EREF 3.9946 FEET
(RC9142) MSC S-8 PART-2 $4 SHUTTLECRAFTEBIW2V3HEL -30.000 15.000 0.200  0.000 XMRP 41.3960 TNCH
{(RG9153%1) MSC 8-~8 PART-2 S4 SHUTTLECRAFTBIW2V3HSL 0.000 15.000 0.300 0.000 YMRP 0.0000 INCH
(R69143) [} MSC $-8 PART-2 S4 SHUTTLECRAFTE1W2V3IHGL -30.060 15.000 0.300 0.000 2ZMRP 6.3960  INCH
SCALE 3.0000 PCT
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GROUND EFFECT WITH

HIN FLAP DEFLECTION

R S A R " rr Ll T LBl Rn S iy Aiais Anthe Mo smtl SR Sd 4 v UTror r ] 1 T L4 1 :
L 4
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- 4
L J
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R J
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- s i L 1 1 A i 1 A i 1 i i 1 i i A i i 'y 1 A i L A A s i i A i 2 L 1 'l i 1 1 ﬁ
315 -10 s ) s 10 15 20 25 30
ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMESL  CONFIGURATION DESCRIPTION ELEVIR  FLAP H/B HORTZT REFERENCE INFORMATION
(RG9119) g MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3HEL 0.000 15.000 0.150  0.000 SREF 2.3000 ' sa.FT
(RCO112) MSC $-8 PART-2 S4 SHUTTLECRAFTE1W2V3H6L -30.000 15.000 0.150 0,000 LREF 0.6121 FEET
(RCS134) MSC S-8 PART-2 S4 SHUTTLECRAFTE i\/2V3H6L 0.000 15.000 D0.200  0.000 BREF 3.9946  FEET
(RG9142} MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3HEL -30.000 15.000 0.200 0.000 XMRP 41.3360 INCH
(RG9151) MSC S-8 PART-2 S4 SHUTTLECRAFTEB1W2V3HSL 0.000 15.000 0.300 0.000 YMRP G.0000 INCH
(RG9143) [\ MSC S-8 PART-2 S4 SHUTTLECRAFTE1WZV3HGL -30.000 15.000 0.300 0.000 ZMRP €.3960  INCH
SCALE $.0000  PCT
MACH .25 PAGE 109



GROUND EFFECT WITH MIN FLAP DEFLECTION CG AT 0

1.5 B0DY LENGTH
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— - 4
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=
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Z L 4
—_
I - 4
(&)
— ~3.0
— N 4
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_2 D A A1 1 i i i 2. 1. A i 1 A r's L i A A A i L i i 1 i 'l 1 e L A 1 1 A
‘=13 -10 -5 ] -] 10 15 20 28 30
ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVTR  FLAP H/B HORIZY REFERENCE INFORMATIGN
(AG9119) MSC $-8 PART-2 S4 SHUTTLECRAFTBE1W2V3HM6L 0.000 15.600 0.150 0.000 SREF 2.3000 SQ.FT
(AG9112) MSC S-8 PART-2 S$4 SHUTTLECRAFTE1W2V3H6EL -30.000 15.000 0.150 0.000 LREF 0.6121 FEET
(AG3134) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6L 0.060 15.000 G.200 0.000 BREF 3.9946  FEET
(AG9142) MSC $-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6L ~30.000 15.000 0.200 0.000  XMRP 34.5000 INCH
(AG9151) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6L 0.000 15,000 0.300 0.000  YMRP 0.0000 INCH
(AG9143) [ MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3HSEL ~30.000 15.000 0.300 0.080 2MRP 6.3960 INCH
SCALE 5.0000 PCT
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P}TCHING MOMENT COEFFICIENT;

GROUND EFFECT WITH MIN FLAP DEFLECTION CG AT 0.5 BODY LENGTH
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-1.6 ~1.4 -t1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.8 0.8 1.0 1.2 1.4 1.8 1.8 2.0

DATA SET SYMBOL

(AG9119)
(AG9112)
(AG9134)
(AG9142)
(AGS151)
(AG9143)

MACH

R

MSC
MSC
MSC
MsSC
MsSC
MSC

$-8& PART-2 S4
-8 PART-2 sS4

PART-2 sS4

PART-2 S4

-8
s5-8
S-8 PART-2 54
s-8
s-a

PART-2 S4

$ 23

NORMAL FORCE COEFFICIENT,

CONFIGURATION DESCRIPTION

SHUTTLECRAF TE1W2V3HEL
SHUTTLECRAFTE1W2V3IHEL
SHUTTLECRAFTBIW2V3H6L
SHUTTLECRAFTE1W2V3HEL
SHUTTLECRAFTBIW2V3IHEL
SHUTTLECRAFTE1W2V3IHEL

ELEVTR
0.000
~30.000
0.000
-30.000
0.000
~30.000

FLAP

15.000
15.000
15.000
15.000
15.000
15.000

H/B
0.150
0.159
0.200
0.200
0.300
0.300

CN

HORIZT
0.000
0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION

SREF 2.3000
LREF 0.8121
BREF 3.9946
XMRP 34,5000
YMRP 0.0000
ZMRP 6.3960
SCALE . 3.0000
PAGE

SQ.FT
FEET
FEET
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INCH
INCH

PCT
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NORMAL FORCE COEFFICIENT,
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DATA SET SyMeoL

(BG9163)
(BG9165)
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MACH

A

CONFIGURATION DESCRIPTION

MsC
MsC
MsSC
MsC
MSC
MSC

PART-2
PART-2
PART-2
PART-2
PART-2
PART-2

223

sS4
S4
s4
S4
S4
84

SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT

3=

8

B1W2H6V3S11,15(1)
B1W2H6V3IS11,15(1)
B1W2H6V3S11,15(1)
B1W2H6V3S10.15¢(1)
B1W2H6V3S10,15¢(1)
B1w2HBV3IS10,15(I)

NGLE OF ATTACK,

BETA

~5.000
0.000
5.000
$3.000
0.000

-5.000

ALPHA,

ELEVTR
0.000
0.000
0.000
0.000
0.000
0.000

i3

DEGREES

RUDDER

HORT2T
0.000
0.000
0.000
0.009
0.000
0.000

0.000
0,000
0.000
0,000
0.000
0.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

2.3000
0.6121
3.9946
41,3960
0.0000
8.3960
5.0000

PAGE

SQ.FT
FEET
FEET
INCH
TNCH
INCH
PCT
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CA

AX1AL FORCE COEFFICIENT,

DATA SET SYMBOL

(B869163)
(BG9165)
(BG9167)
(BG9168)
(BG9170)
(8G9172)

SPOILER
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MSC
MSC
MSC
MSC
MSC
MSC

R

2

0

MACH

PART-2
PART-~2
PART-2
PART-2
PART-2
PART-2

.25

sS4
sS4
sS4
sS4
54
54

ANGLE OF ATTACK,

CONFIGURATION DESCRIPTION

SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT
SHUTTLECRAFT

] H]

B1W2H6V3S11.15(1)
B1W2H6V3S11,15(1)
B1W2H6V3S11.15(1)
B1W2H6V3S10.15(1)
B1W2H6V3S10.15(1)
B1w2H6V3S10,.15(1)

BETA

~-5.000
0.000
5.000
5.000
0.000

~-5.000

10

ALPHA,

ELEVTR
0,000
G.000
0.000
0.000
0.000
g.000

13

DEGREES

RUDDER

HORTIZT
0.000
0.000
Q.000
0.000
0,000
0.000

0.000
0.000
0.000
0.0600
0.000
0.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

PAGE

2.300q
0.6121
3.9946
41.3960
0.0000
6.3960
$.0000

SQ.FT
FEET
FEET
INCH
TNCH
INCH
PCT
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMEOL  CONFIGURATION DESCRIPTION BETA ELEVTR RUDDER HORIZT REFERENCE INFORMATION
(EG9163) E MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3S11.15(1) -5,000 0.000 0.000 0,000 SREF 2.3000 SQ.FT
(B69163) MSC S-8 PART-2 S4 SHUTTLECRAFT E1W2HE6V3S11,15(1) 0.000 0.000 0.000 0.000 LREF 0.6121 FEET
(BC9167) MSC $~8 PART-2 S4 SHUTTLECRAFT Bi1W2HEV3IS11.15(1) 5.000 0.000 0.000 0.000 BREF 3.9946 FEET
(BC9168) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3S10,15(1) 3,000 0.000 0.000 0.000 XMRP 41.3960 INCH
(£G9170) MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3S10.15(1) 0.000  ©.000 0.090 0.090  YMRPR 0.0008 INCH
€69172) [\ MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2HEV3S10.15(1) -5,000 G.000 0.000 0.000  ZMRP 6.3960 INCH
SCALE 5.0000 PCT
MACH 0295 PAGE 114
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ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET .SYNBOL CONFIGURATION DESCRIPTICN BETA ELEVTR RUDDER HORI2ZT REFERENCE INFORMATION
(BEC9163) MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3S11.15(I) ~5.000 0.000 0.000 0.000 REF
(BG9165) MSC S-8 PART~2 S4 SHUTTLECRAFT EiW2HE6V3S11.15(I) 0.000 0.000 ©0.000 0.000 EEEF g':?g? ggé?
(BG9167) MSC S-8 PART-2 S4 SHUTTLECRAFT BiwW2H6V3S11.15(1) 5.000 0g.000 0.000 0,000 BREF 3.9946 FEET
(BG9168) MSC S-& PART-2 S4 SHUTTLECRAFT B1w2H6V3S510.15(1) 5.000 0,000 0.000 0.000 XMRP 41 '3980 INCH
(BG9170) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S10.15(1) 0.000 0.000 0.000 0.000 YMRP D-nugg INCH
(BG9172) D MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3SI10D.15(1) -5.000 0.000 0.000 0.000 ZMRP 6.3950 INCH
. SCALE 5.0000 eCcT
MACH © .29
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ELEVIR RUDDER HORIZT REFERENCE INFORMATIGON
(BG9163) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2K6V3S11.15(1) -5.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
(E69165) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S11.15(1) 0.000 0.000 0.000 0.000 LREF 0.8121 FEET
(BG9167) MSC S-8 PART-2 S$4 SHUTTLECRAFT B1W2H6V3S11.15(1) 5.000 0.000 0.000 0.000 BREF 3.9946 FEET
(BG9168) MSC S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3S10.15(1) 5.000 0.000 0.000 0.000  XMRP 41.3960 INCH
(BG9170) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S10.15 (1) 0,000 0.000 g.000 0.000 YMREP 0.,0900 TNCH
(269172 . MSC S-8 PART-2 S4 SHUTTLECRAFT BI1W2H6V3S10.15(1) ~5,000 G.oog 0.0090 0.008 ZMRP 6.3960 INCH
SCALE 5.0000 PCT
MACH ° 23 PAGE 116
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ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMEOL CONFIGURATION DESCRIPTION : BETA ELEVTR RUDDER HORIZT REFERENCE TNFORMATION
(BC9163) Eg MSC S-8 PART-2 $4 SHUTTLECRAFT B1W2H6V3S$11.15(1) -5.000 0.000 0,000 0.000 SREF 2.3000 $Q.FT
(BG9165) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S11.15(I) 0.000 ©6.000 0,000 0.0090 LREF 0.6121 FEET
(EG9167) MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3S11.15(D) 5.000 0.000 G.000 0,000 BREF 3.9546 FEET
(£G9168) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HE6V3S10,15(1) 5.000 0.000 ©0.000 0.000 XMRP 41,3960 INCH
(€G9170) MSC $-8 PART-2 S4 SHUTTLECRAFT E1W2H6V3S$10.15(1) 0.000 0,000 '0.000 0.000 YMRP 6.0000 INCH
(66o172) [ MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3510.15(I) -5.000 0,000 0.000 0.000 2ZMRP 6.3960  INCH
SCALE 5.0000 PCT
MACH 23 PAGE 117
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ANGLE  OF ATTACK. ALPHA, DEGREES
DATA 30T 3YMESD i N DESCRIPTION BETA ELEVTR RUDDER HORIZT REFERENCE INFORMATION
(AC9163) g MSC $-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S11.15(]) ~5.000 G.000 0.000 0.000 SREF 2.3000 SQ.FT
(AG9165) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S11,15(1) 0.000 0.900 0.000 G.000 LREF 0.6121  FEET
(AGO167) MSC §-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S11.15(1) 5.000 0.000 0.G0D 0.000 BREF 3.9946 FEET
(AG916A) MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3S10.15(1) 5,000 0.000 0.000 0.000  XMRP 34,5000 INCH
(AGO170) MSC S-~8 PART-2 S4 SHUTTLECRAFT B1W2HE6V3S10.15(1) 0,000 Q.000 0.000 0.000  YMRP 0.9000 INCH
(a69172) [} MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S$10.15 (1) -5,000 0.000 9.000 0.000  2ZMRP 6.3960  INCH
SCALE 5.0000 PCY
MACH .29 PAGE 118
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATICON DESCRIPTION BETA ELEVTR RUDDER HORIZT REFERENCE INFORMATION
(AG9163) MSC S-8 PART-~2 S4 SHUTTLECRAFT B1WZH6V3S11.15(1) ~5.000 0.000 0.000 0.000 SREF 2.3000 SQ.FY
(AG3165) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S11.15(1) 0.000 0.000 0.0090 0.000 LREF 0.6121 FEET
(AG9167) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3S11.15 (1) 5.000 0.0a0 0.000 0.000 EREF 3.9946 FEET
(AG9168) MSC S-8 PART-2 S4 SHUTTLECRAFT E1wW2H6V3S10.15(1) 5,000 0.000 0,000 0.000 xMRP 34.3G00 TNCH
(AG9170) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HE6V3S10.15(1) 0,009 0.000 0.090 0.000 YMRP 0.904040 ITNCH
{AGO172) D MSC S-8 PART-2 S4 SHUTTLECRAFT BINZHG\_I3SIO.15(I) -5.000 0.000 0.000 0.000 ZMRP 6€.3960 INCH
. SCALE $.0000 PCT
MACH «25 PAGE 119
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DATA SET SYMBOL

(BG9173)
(BG9174)
(EG9175),
(E69176)

R
8
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CONFIGURATION DESCRIPTION

MSC
MSC
MSC
MSC

S-8 PART-2 sS4
PART-2 Ss4
PART~2 S4

S$-a
s$-8
S-8 PART-2 S4

.23

~ 8 0

10

ANGLE OF ATTACK. ALPHA., DEGREES

ELEVTR
0.000
0.000
0.000

SHUTTLECRAFT B1W2H6V3T(I)
SHUTTLECRAFT BIHEVIT (1)
SHUTTLECRAFYT BIW2HET (1)
SHUTTLECRAFT B1w2T (1)

FLAP R
0.000

0.000
0.000

UDDER

0.000
0.000

HORIZT
0.000
0.090
0.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

PAGE

2.3000
0.6121
3.9946
41.3960
0.0000
6.3960
5.0000

SQ.FT
FEET
FEET
TNCH
INCH
TNCH
PCT
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DATA SET SYMEOL

(BG9173)
(BG9174)
(EG9175)
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CONFIGURATION DESCRIPTION

MSsC
MSC
MSC
MSC

s-a
5-8
s-8
s-8

PART-2
PART-2
PART-2
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« 25

s4
54
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ELEVTR
0,000
0.000
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SHUTTLECRAFT B1W2HEV3T(I)
SHUTTLECRAFT B1H6V3T (1)
SHUTTLECRAFT B1W2H6T (1)
SHUTTLECRAFT B1wW2T (1)

ALPHA,

-] 10

DEGREES

RUDDER

0.000
C.000

FLAP
0.000

0.000
0.000

HORT2T
0.000
0.000
0.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP

SCALE

2.3000
0.6121
3.9946
41.3960
0.0000
8.3960
3.0000

PAGE

SQ.FT
FEET
FEET
INCH
TNCH
TNCH
PCY
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMEOL  CONFIGURATION DESCRIPTION ELEVTR FLAP RUDBER HOR!Z2T REFERENCE INFORMATION
(BG9173) MSC S-2 PART-2 S4 SHUTTLECRAFT B1W2H6V3T(I) 0,000 0,000 0.000 0.000 SREF 2.3000 Sa.FT
(869174 MSC S-8 PART-2 $S4 SHUTTLECRAFT B1HSV3T(1) 0.000 9.000 0.000 LREF 0.8121 FEET
(269175 MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HET (1) 0.000 ag.000 0.000 EBREF 3.9946 FEET
(EG9176) MSC $-8 PART-2 S4 SHUTTLECRAFT BIW2T(I) 0.000 XMRP 41,3969 INCH
YMRP G.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
MACH .25 PAGE 122
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" -20 -15 -10 -5 0 5 10 13 20 2s
ANGLE OF ATTACK, ALPHA., DEGREES
DATA SET SYMECL  CONFIGURATICN DESCRIPTIGN ELEVTR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(AG9173) MSC 5-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3T(I) 0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
(AG9174) MSC S-8 PART-2 S4 SHUTTLECRAFT B1H6V3T(D) 0.0600 0.000 0.000 LREF 0.6121 FEET
(AG9175) MSC S-8 PART-2 S4 SHUTTLECRAFT BiW2HG6T (1) 0.000 0.000 0.000 BREF - 3.9946 FEET
(AGO176) ° MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2T(I) 0.000 XMRP 34.5600 INCH
YMRP 0.0000 INCH
ZMRP 8.3960 INCH
SCALE 3.0000 PCT
MACH .25 PAGE 123



EFFECT OF TRANSITION STRIPS
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ANGLE OF ATTACK. ALPHA, DEGREES

ELEVIR FLAP  RUDDER HORIZT  REFERENCE INFORMATION

8 PART-2 S4 SHUTTLECRAFT Bi1W2H6V3T ' 0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
& PART-2 S4 SHUTTLECRAFT BIWZ2ZHEV3RIT 0,000 0.000 0.000

a

a

2]

b
oLl 4d-

DATA SET SYMEOL  CONFIGURATION DESCRIPTION
(RG9177) g MSC 8
(RGI178) MSC S
(RG9179) 8 MSC S

s

0.000 LREF G.6121 FEET
PART-2 S4 SHUTTLECRAFT B1W2H6V3R1 0.000 0.000
{RG21R0) MSC

0.000 0.000 BREF 3.9946 FEET
PART-2 S4 SHUTTLECRAFT Biw2H6V} 0.000 0.000 0.000 0.000 XMRP 41.3960 INCH
YMRP 0.0000 TNCH

ZMRP 6.3960 INCH

SCALE 5.000G PCT

MACH .23 PAGE 124




EFFECT OF TRANSITION STRIPS
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_ ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMRGL  CONFIGURATICN DESCRIPTION ELEVTR FLAP RUDDER  HORIZT REFERENCE INFORMATION
(RG9177) 8 MSC S-8 PART-Z $4 SHUTTLECRAFT BIW2HEV3T 0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
(RC9178) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HGEV3IR1T 0.000 0.000 0.000 0.000 LREF 0.6121 FEET
(RG9179) MSC S-8 PART-2 S$4 SHUTTLECRAFT B1W2HGV3R1 0.000 0.000 0.0600 0.000 BREF 3.9946 FEET
(RG91R0) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HEV3 0.000 0.000 0.008 0.000 XMRP 41.3960 INCH
YMRP . 0.0000 INCH
ZMRP 6.3960  INCH
SCALE 5.0000 PCT
MACH .25 PAGE 125
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTICN ELEVTR FLAP RUDDER  HARIZT REFERENCE INFORMATION
(RGS177) 8 MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3T 0.000 0.000 0.000 0.000 SREF 2.3000 sa.FT
(RGO178) MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2HGV3RIT 0.000 0.000 0.000 0.000 LREF 0.6121 FEET
(RC9179) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HG6V3R1 0.000 0.000 0.000 0.000 BREF 3.9946 FEET
(RG9180) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0.000 0.000 XMRP 41,3960 INCH
. YMRP 0.0000 INCH
2MRP 6.3960  INCH
SCALE 5.0000 PCT
MACH .25 PAGE 126
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET-SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER HORIZT REFERENCE INFORMATION
(AG9177) MSC S$S-8 PART-2 S4 SHUTTLECRAFT B1w2H6V3T 0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
(AGO178) MSC S~8 PART-2 S4 SHUTTLECRAFT Bi1W2HG6V3RIT 0.000 0.000 0.000 0.0090 LREF g.6121 FEET
(AG9179) "MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3R1 0.000 0.000 0.000 0.000 BREF 3.9946 FEET
(AG9180) MSC S-8 PART-2 S4 SHUTTLECRAFT BiW2HGV3 0.000 0.000 0.000 0,000 XMRP 34.5000 INCH
L YMRP .0.0000 ITNCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
MACH .25 PAGE 127



